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Description 
Technical Field 

[0001] The present invention relates to an agent for the prophylaxis and treatment of glaucoma. More specifically^ 
thepresent invention relates to an agent for the prophylaxis and treatment of glaucoma. wh.ch compnses a compound 
having a Rho kinase inhibitory activity as an active ingredient 

Background Art 

[0002] Glaucoma is caused by an abnormally high internal pressure of the eyeball, v^herein ^t^^ abnormally 1^^^^ 
prSure makes the eye grow dim or hurts the eye. which in turn fails the eyesight little by little possiWy into blindne^- 
No^^y. an aqueous humor continuously circulates in the eyeball and maintains a constant intraocular Pressure 10^ 
20 r^Hg) The pressure is maintained by the circulation of the blood and lymphocytes, elasticity o the eye'^" ^^^^ 
perfTmance of L control nerves and the like. An abnormality in any of then results in a rise of the intraocular pressure. 

To'S"' J^h '^iSof ^eventing the intraocular pressure from rising or lowering an intraocular P-sure that went 
LpT the prophylaxis and treatmer. of glaucoma, various drugs have been used. ^^^^'^^^^ 
gLcoma include sympathetic agonists such as epinephrine, dipivefrine and the like. Due to mydriatic a<=t'on. however 
these eTe drops enhanbe angle closure when administered to treat narrow angle glaucoma, and may cause not onjr an 
ac^e 7i7Z fntrLular pressure, but also hypertension and pigmentation deposit. In addition, the parasympathetic 
ag^-^s fsu h as pilocarpine and the like cause side effecte such as dark visual field due to miosis and congested eye^ 
frfs cSt posterio? synechia, cataract, retinal detachment and the like after a long-term use. Moreover, P-adrenahn, 
7oZs s'uch as timoTol. pindolol and the like have been widely used, because they lowenntaocular P;^«J";;^Jj; '"^J" 
rtim the production of aqueous humor without acting on pupils. However, their use is limited, because p-adrena in block- 
's ha^bSnViorted to cause Side effects such as local dry feeling of the eye. allergic "epharrtis superfic^l ker^te 
ari the like as^ll as systemic side effects such as bradycardia, heart failure. asthmaUc fit and the like. These side 
eSi prevent application of the blockers to patients suffering from such symptoms. A re^^^^ 

humor outflow promoting effect of a1 -adrenalin blockers also suggests potential use of bunazosin hydrochloride and the 
Hte^s a nrtherapeutic agent of glaucoma (Ikuo Azuma. Folia Ophthalmol. Jpn..42.710-714.1991) However, the a1- 
aSe^aJn blo<Lers are inevLbly associated with conjunctival injection and miosis due to their ^^^d^a^ing^^^^^^^ 
[0004] in the meantime, a compound having a Rho kinase inhibitory activity has been report^ to show a hypoten^ 
sive effect on various hypertension model animals (Masayoshi Uehata. et ei Nature 389. _2 ,272 

kinase has been confirmed to be present in corneal epithelial cells (Nimiala SundarRaj. et al.. lOVS. 39(7) 1266-1272. 
1998). However, it is unknown if Rho kinase is present in other ophthalmic tissues. hic^i^c*^ in 

0W5] The pharmaceutical use of the compound having a Rho kinase inhibitory ^^J'^' 
WO98/06433. and. as a use in the ophthalmic area, is taught to be useful for retnopathy. However. WO98/06433 does 
not disclose its usefulness against glaucoma or description suggestive of the effect. . . 

Toooer AS a compound having a Rho kinase inhibitory activity, a compound of formula (I) 'f!,;*^ 
been eported (WO98/06433). The compound of formula (I) has been already known to be useful as an agent for he 
prihyS^s Tn,; treatment of isomers of circulatory organs such as coronary, cerebral, renal, f>ll^^^^l^;'^;^^^^^ 
Ske(eg.. a therapeutic agent of hypertension, a therapeutic agent of angina pectoris. « *J^«^«P^f ^ "^P;"? 
peripheral circulation disorder, a suppressive agent of cerebrovascular contraction and the '^^^'J^^^'^^^^^'l'^,^'^ 
long lasting, and also as a therapeutic agent of asthma (JP-A-62-89679. JP-A-3-218356. JP-A-4-273821 . JP A 5 
194401. JP-A-6-41 080 and W095/28387). . » 4h»r<» ic no 

[0007] However, these compounds of the formula (I) are not disclosed to be useful for glaucoma, and there .s no 

description suggestive of such usefulness. 
Disclosure of the Invention 

[0008] The present invention aims at solving the above-mentioned problems and provides a novel agent for the 
prophylaxis and treatment of glaucoma, which is superior in a prophylactic and therapeutic effert on Q'aucoma^ _ 

The present inventors have conducted intensive studies and found that a compound ^avjng a Rho tanase 
nSry activity also has an intraocular pressure lowering action, an optic disc blood flow improving ac ion and an 
iue?us oiSlo^^ action, and that it is useful for the prophylaxis and treatment of various types of glaucoma, 

which resulted in the completion of the present invention. 
[001 0] Accordingly, the present invention provides the following. 
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(1) An agent for the prophylaxis and treatment of glaucoma, which comprises a compound having a Rho kinase 
inhibitory activity. 

(2) The agent for the prophylaxis and treatment of glaucoma of (1) above, wherein the conpound having a Rho 
kinase inhibitory activity is an amide compound of the following formula (I) wherein 




Ra IS a group of the formula 




in the formulas (a) and (b), 

is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 
on the ring, or a group of the formula 




wherein is hydrogen, alkyl or formula : -NR^NR^ wherein R® and R® are the same or different and 
each is hydrogen, alkyl. aralkyi or phenyl. R^ is hydrogen, alkyl. aralkyl. phenyl, nitro or cyano. or R^ 
and R In combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom. 

is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl, which optionally has a substituent 
on the ring, or R and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
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nitrogen atom, 

is hydrogen or aikyl. 

are the same or different and each is hydrogen, alkyi, aralkyl. halogen, nitre, amino, alkylamirio, 
acylamino. hydroxy, alkoxy. aralkyloxy, cyano. acyl. mercapto. alkylthlo. aralkylthio. carboxy. alkoxy- 
cartDonyl, carbamoyl, alkylcarbamoyi or azide, and 
Is a group of the formula 

I 

(CH2)i(C).(CH2)„ (e) 

I 



wherein and ^ are the same or different and each is hydrogen. alkyI, haloalkyi, aralkyl, hydroxy- 
alkyl, carboxy or alkoxycarbonyl, or R^^ and R"""" show a group which forms cycloalkyi in combination 
and I, m and n are each 0 or an integer of 1-3. 
in the formula (c). 

is hydrogen, alkyi, aminoalkyi, mono- or dialkylaminoalkyi, tetrahydrofurfuryl, carbamoylalkyl. 
phthalimidoalkyi, amidino or a group of the formula 



O 
II 

B C (f> 





wherein B is hydrogen. alkyI, alkoxy. aralkyl. aralkyloxy, aminoalkyi, hydroxyalkyl. alkanoyloxyalkyl. 
alkoxycarbonylalkyi, a-aminobenzyl. furyl, pyridyl. phenyl, phenylamino, styryl or imidazopyridyl. 

Is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl, 
W is alkylene. 

Q2 is hydrogen, halogen, hydroxy or aralkyloxy. 
X is alkylene, 

is hydrogen, halogen, hydroxy, alkoxy, nitro. amino, 2,3-dihydrofuryl or 5-methyl-3-oxo-2.3.4,5-tet- 
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rahydropy ridazi n -6-y f ; 

and Y is a single bond, alkylene or alkenylene. and in the formula (C), 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy. alkanoyloxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyi, an aralkyl. an aminoalkyi or a mono- or dialkylaminoaikyl; and 

Rc is an optionally substituted heterocycle containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acrd addition salt thereof. 

(3) The agent for the prophylaxis and treatment of glaucoma of (1) or (2) above, wherein the compound having a 
Rho kinase inhibitory activity is an amide compound of the following formula (!') 

O Rb 
C N Rc ( I • ) 



wherein 

Ra ' is a group of the formula 



R' 



r2 




ox^^ — A— • v.. (a-) or 




wherein 



is hydrogen, alkyI, or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 
on the ring. 

R^ is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 

on the nng. or R ' and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R^ is hydrogen or alkyl, 

R^ and are the same or different and each is hydrogen, alkyl. aralkyl. halogen, nitro. amino, alkyiamino 
acylamino. hydroxy, alkoxy. aralkyloxy. cyano. acyl. mercapto. alkylthio. aralkylthio, carboxy alkoxy- 
carbonyl, carbamoyl, alkylcarbamoyi or azide. and ' 

A is a group of the formula 
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(CH2)i(C),(CH2). (e) 

I 

wherein R''° and R^^ are the same or different and each is hydrogen, alkyi, haloalkyi, aralkyl. hydroxy- 
alkyl. carboxy or alkoxycarbonyl, or and R""^ show a group which forms cycloalkyi in combination 
and i. m and n are each 0 or an integer of 1 -3, 

Rb is a hydrogen, an alkyi, an aralkyl, an aminoalkyi or a mono- or dialkyfaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

(4) The agent for the prophylaxis and treatment of glaucoma of (1) above, wherein the compound having a Rho 
kinase inhibitory activity is (+)-trans-4-(1-aminoethyl)-1 -{4-pyridylcarbamoyl)cycfohexane, (+)-trans-N-(1 H-pyr- 
roio[2.3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarboxamide, (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)benza- 
mide, (R)-{+)-N-(lH-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide and/or a pharmaceutically acceptable 
acid addition salt thereof. 

(5) The agent for the prophylaxis and treatrrient of glaucoma of (1) above, which is administered to a local site in 
the eye 

(6) The agent for the prophylaxis and treatment of glaucoma of (5) above, which is in the form of an eye drop. 

(7) A pharmaceutical composition for the prophylaxis and treatment of glaucoma, which comprises a compound 
having a Rho kinase inhibitory activity and a pharmaceutically acceptable carrier. 

(8) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) above, wherein the com- 
pound having a Rho kinase inhibitory activity is an amide compound of the following formula (1) 




wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(9) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) or (8) atove, wherein the 
compound having a Rho kinase inhibitory activity is an amide compound of the following formula (1'} 



Rb 

i RC (!•) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(10) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) above, wherein the com- 
pound having a Rho kinase inhibitory activity is (-♦-)-trans-4-(1 -aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane, (+)- 
trans-N-(1 H-pyrroIo(2.3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarboxamide, (R)-(+)-N-(4-pyridyl)-4-{1 -ami- 
noethyl)benzamide, (R)-(+)-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)ben2amide and/or a pharmaceuti- 
cally acceptable acid addition salt thereof. 

(11) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) above, which is for 
administration to local site in the eye. 



O 
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(12) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (1 1) above, which is in the 
form of an eye drop. 

(13) A method of the prophylaxis and treatment of glaucoma, which comprises administering an effective amount 
of a compound having a Rho kinase inhibitory activity to a patient. 

(14) The method of the prophylaxis and treatment of glaucoma of (1 3) above, wherein the compound having a Rho 
kinase inhibitory activity is an aide compound of the following formula (I) 



10 



15 



SO 



25 



50 



O Rb 
c N Rc ( I ) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(15) The method of the prophylaxis and treatment of glaucoma of (13) or (14) above, wherein the compound having 
a Rho kinase Inhibitory activity is an amide compound of the following formula (V) 



O Rb 

C N — Rc ( I ' ) 

wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

30 (1 6) The method of the prophylaxis and treatment of glaucoma of (1 3) above, wherein the compound having a Rho 
kinase inhibitory activity is (+)-trans-4-(1-aminoethyl)-1.(4-pyridylcarbamoyl)cyclohexane. (+)-trans-N-(1H-pyr. 
rolot2.3-b]pyridin-4-yI)-4-(1.aminoethyl)cyclohexanecarboxamide. (R)-(+)-N-(4-pyridyI)-4.(1.aminoethyl)benza- 
mide. (R)-(+)-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4.(1-aminoethyl)benzamide and/or a pharmaceutically acceptable 
acid addition salt thereof. 

35 (17) The method of the prophylaxis and treatment of glaucoma of (13) above, wherein the administration to a 
patient is that to a local site in the eye. 

(18) The method of the prophylaxis and treatment of glaucoma of (17) above, wherein the administration to a 
patient is by instillation. 

(19) Use of a compound having a Rho kinase inhibitory activity for the production of an agent for the prophylaxis 
40 and treatment of glaucoma. 

(20) The use of (19) above, wherein the compound having a Rho kinase inhibitory activity is an amide compound 
of the following formula (I) 

45 O Rb 

Ra Q n Rc (I) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(21 ) The use of (1 9) or (20) above, wherein the compound having a Rho kinase is an akie compound of the follow- 
ing formula (I*) 
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Ra' 



O 

II 

C 



Rb 

I 

N Rc 



(I') 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
10 salt thereof. 

(22) The use of (1 9) above, wherein the compound having a Rho kinase inhibitory activity is (+)-trans-4-(1 -aminoe- 
thyl)-1 -{4-pyridylcarbamoyl)cyclohexane, (+Hrans-N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-(l -aminoethyl)cyclohexane- 
cartx)xamide. (R)-(+)-N-{4-pyridyl)-4-(1-aminoethyl)benzamide, (R)-(+)-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1- 
aminoethyl)benzamide and/or a pharmaceutically acceptable acid addition salt thereof. 
75 (23) The use of (1 9) above, wherein the agent for the prophylaxis and treatment of glaucoma is for administration 
to a local site in the eye. 

(24) The use of (23) above, wherein the agent for the prophylaxis and treatment of glaucoma is in the form of an 
eyedrop. 

(25) A commercial package comprising a pharmaceutical composition for the prophylaxis and treatment of glau- 
20 coma of any of (7) to (12) above, and a written matter associated therewith, the written matter stating that the phar- 
maceutical composition can or should be used for the prophylaxis and treatment of glaucoma. 

Brief Description of the Drawings 

25 [0011] 

Rg. 1 is a graph showing the effect of the eye drop of Example 1 on the normal intraocular pressure, wherein the 
ordinate shows intraocular pressure, the abscissa shows time after instillation. • shows the eye instilled with the 
eye drop of Example 1 and O shows control eye (n=6, * p<0.05, ** p<0.01 . *** p<0.001). 

30 Fig. 2 is a graph showing the effect of the eye drop of Example 1 on the optic disc blood flow kinetic, wherein the 
ordinate shows relative optic disc blood flow, the abscissa shows time after instillation. # shows the eye instilled 
with the eye drop of Example 1 and O shows control eye (n=6, * p<0.05. ** p<0.01 , *** p<0,001). 
Fig. 3 is a graph showing the effect of Compound A on ciliary muscle contraction by cairbachoi, wherein the ordinate 
shows contraction rate of ciliary muscle, the abscissa shows concentration of carbachol, O shows control, • 

35 shows addition of 1 x1 0'^M Compound A. ■ shows addition of 3x1 0'^M Compound A and A shows addition of 1 x1 0~ 
Compound A. 

Fig. 4 is a graph showing the effect of the eye drops of Example 2 [0.1% compound A] (a) and Example 5 [0.1% 
compound C] (b) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows tine after instillation, • shows the eye instilled with the eye drop and Q shows control eye (n=6, * p<0.05, 
40 . •* p<0. 01 Student's t-test). 

Fig. 5 Is a graph showing the effect of the eye drops of Example 3 [0:03% compound A] (a) and Example 4 [0.03% 
compound B] (b) on the normal Intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows tine after instillation, • shows the eye instilled with the eye drop and O shows control eye (n=6. * p<0.05 
Student's t- test). 

45 Rg. 6 is a graph showing the effect of the eye drops of Example 6 [0.03% compound C] (c) and Example 7 [0.03% 
compound D] (d) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows time after instillation. • shows the eye instilled with the eye drop and Q shows control eye (n=6, * p<0.05, 

p<0.01 , *** p<0.001 student's t-test). 
Fig. 7 is a graph showing the effect of the eye drops of Example 2 [0.1% compound A] (a) and Example 5 [0.1% 

so compound C] (bj on the optic disc blood flow kinetic, wherein the ordinate shows relative optic disc blood flow, the 
abscissa shows time after instillation, • shows the eye instilled with the eye drop and O shows control eye (n=6. 
* pc<0.05. ** p<0.01 , p<0.001 paired t-test). 

Detailed Description of the Invention 

55 

[0012] In the present invention, glaucoma is exemplified by primary open angle glaucoma, normal pressure glau- 
coma, hypersecretion glaucoma, ocular hypertension, acute angle closure glaucoma, chronic angle closer glaucoma, 
plateau iris syndrome, combinednnechanism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma, 
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secondary glaucoma associated with amyloidosis, neovascular glaucoma, malignant glaucoma and the like. 
[001 3] In the present invention, Rho kinase means serine/threonine kinase activated along with the activation of 
Rho. For example. ROKa (ROCKII:Leung. T. et al. J. Biol. Chem.. 270. 29051-29054. 1995) p160 ROCK (R0K6 
ROCK-I rishizaki. T et al. The EMBO J., 15(8). 1885-1893. 1996) and other proteins having a serine/threonine kinase 
activity are exemplffied. 

[001 4) The compound having a Rho kinase inhibitory activity used as an active ingredient In the present invention 
"^f * ^ ^"^^^ inhibitory activity. For example, the compounds of the formula (I) are exem- 

plified. Of these, a compound of the formula (I') is more preferably used. In the present invention, a compound having 
one kind of Rho kinase inhibitory activity can be used alone or. where necessary, several kinds of the compounds can 
be used. 

[001 5] In the present specification, each symbol of the formulas (I) and (P) is defined as follows 
(001 6] Alkyi at R. R • and R^ is linear or branched alkyi having i to 1 0 carbon atoms, which is exemplified by methyl 
ethyl, propyl, isopropyl. butyl, isobutyl.. sec-butyl, tert-butyl. pentyl. hexyl, heptyl, octyl. nonyl. decyl and the like with 
preference given to alkyi having 1 to 4 carbon atoms. 

[0017] Cycloalkyi at R. R'and has 3 to 7 carbon atoms and is exemplified by cyclopropyl. cyclobutyl. cyclopentyl 
cyclohexyl. cycloheptyl and the like. ' / / j k / . 

(0018] Cycloalkylalkyi at R. R ' and R^ is that wherein the cycloalkyi moiety is the above-mentioned cycloalkyi hav- 
ing 3 o 7 carbon atoms and the alkyi moiety is linear or branched alkyi having 1 to 6 carbon atoms (e g methyl ethyl 
propyl, isopropyl butyl, pentyl, hexyl and the like), which is exemplified by cyclopropylmethyl. cyclobutylmethyl' 
eye opentylriiethyi. cyclohexylmethyl. cycloheptylmethyl. cyclopropylethyl. cyclopentylethyl. cyctohexylethyl, cyclohep- 
tylethyl, cyclopropylpropyl. cyclopentylpropyl. cyclohexylpropyl. cycloheptylpropyl. cyclopropylbutyl. cyclopentylbutyl 
cj^tohexylbutyL ,?yclohep^^ cyclopentylhexyl. cyclohexylhexyl. cycloheptylhexyl and the like ' 

K . ,^ . ^ J^' ' 3"'"^ '^a* ^►'erein alkyi nrroiety is alkyi having 1 to 4 ca*on atoms and is exemplified' by 
phenylalkyi such as benzyl. 1 -phenylethyl. 2-phenylethyl, 3-phenylpropyl. 4-phenylbutyl and the like 
'°?oi ■ J^^ suljstituent of optionally substituted cycloalkyi. cydoalkylalkyl. phenyl and aralkyi on the ring at R R' 
r kJ! 9- bromine, fluorine and iodine), alkyi (same as alkyi at R. R' and R^). alkoxy (linear or 

branched alkoxy having 1 to 6 cartjon atoms, such as methoxy. ethoxy. propoxy. isopropoxy. butoxy. isobutoxy. sec- 
butoxy. tert-buto«y. pentyloxy. hexyloxy and the like), aralkyi (same as aralkyi at R. R ' and R^) or haloalkyi (alkyi at R 
R and R which IS substituted by 1-5 halogen, and exemplified by fluoromethyl. difluoromethyl. trifluoromethyl 2 2 2- 
trifluoroethyl. 2.2,3.3.3-pentafluoropropyl and the like), nitro. amino. cyano.azide and the like ■ • 

!™l h J^^ ^'T^ ^^"^ °' ^"^ combination together with the adjacent nitrogen atom, which 

forms a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted nitrogen atom is 
preferably a 5 or 6-membered nng and bonded ring thereof. Examples thereof include 1-pyrrolidinyl. piperidino 1-pip- 
■ *^'°™^P^°""°' l-imidazolyl. 2,3-dihydrothiazol-3-yl and the like. The substituentofthe optionally 
S'o'^Xets'^S^^^^^^^ ^ and' 

[0022] Alkyi at r2 is as defined for R, R' and Rl 

[0023] Halogen, alkyi, alkoxy and aralkyi at R^' and R" are as defined for R R ' and R^ 

K f ^^"^"^ ^ *° ^ (^-fl- acetyl", propionyl. butyryl. valeryl, pivaloyi and 

^oTpCSXnS^h^^^^^^ 

A'ky'a"iino at R^ and R" is that wherein the alkyi moiety is alkylamino having linear or branched alkyi having 
1 to 6 carbon atoms. Examples thereof include methylamino. ethylamino. propylamine, isoprbpylamino. butylarriino iso- 
butylamino, sec-bufylamino. tert-butylamino. pentylamino. hexylamino and the like 

[0026] Acylamino at R^ and R" is that wherein acyl moiety is alkanoyi having 2 to 6 carbon atoms, benzyl or the 
oSLITk? '^^^"y'a'kf"''/' having 2 to 4 carbon atoms and the like, which is exemplified by acetylamino. propi- 
onyIam.no, butyrylam.no valerylamino, pivaloylamino. benzoylamino. phenylacetylamino. phenylpropionylamino. phe- 

nyiDutyryiamino and the like. 

SS? ^"^.'rit! "'^"'^"''^'^^'^'^^^^"♦'^^alkylmoietyislinearorbranchedalkylhavingl toecarbonatoms 
peX%X^ a^tX^^^^ »«^*"»V.thio: 

k Ti'^,' ^"^ ^^^'"9 1 to ^ atoms, which is exem- 

^T^^'^l 1-phenylethyloxy. 2-phenylethyloxy. 3-phenylpropyloxy. 4-phenylbutyloxy and the like 
. Aralkylthio at R' and R^ is that wherein the alkyi moiety is alkyi having 1 to 4 carbon atoms, which is exem- 
SiS,''^ ''t"^y"'^'°-1-Phenylethylthio.2-phenylethylthio.3-phenylpropyl1hio.4-phenylbutylthio and the like 

In, at a"d R^ is that wherein the alkoxy moiety is linear or branched alkoxy having 1 to 6 car- 

r.;,olr ;f f ^f^P'^'^d by methoxycarbonyl. ethoxycarbonyl. propoxycarbonyl. isopropoxycarbonyl. butoxy- 
carbonyl. isobutoxycarbonyl. sec-butoxycarbonyl. tert-butoxycarbonyl. pentylcwycarbonyl. hexyloxycarbonyl and the 
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like. 

[0031] AlkylcarbamoyI at and R"* is carbamoyl mono- or di-substituted by alkyi having 1 to 4 carbon atoms, which 
is exemplified by methylcarbamoyl. dimethylcarbamoyi, ethylcarbamoyl. diethylcarbamoyi, propylcarbamoyi, dipropyl- 
carbamoyL butylcarbamoyi, dibutyl carbamoyl and the like. 
5 [0032] Alkoxy at is as defined for R. R ' and R^ . 

[0033] Alkoxycarbonyloxy at is that wherein the alkoxy moiety is linear or branched alkoxy having 1 to 6 carbon 
atoms, v^^hich is exemplified by methoxycarbonyloxy, ethoxycarbonyloxy. propoxycarbonyloxy, isopropoxycarbonyloxy. 
butoxycarbonyloxy, isobutoxycarbonyloxy. sec-butoxycarbonyloxy, tert-butoxycarbonyloxy. pentyloxycarbonytoxy. hexy- 
loxycarbonyioxy and the like. 

10 [0034] Alkanoytoxy at R^ is that wherein the alkanoyi moiety is alkanoyi having 2 to 6 carbon atoms, which is exem- 
plified by acetyloxy, propionyloxy. butyryloxy, valeryloxy, pivaloyloxy and the like. 

[0035] Aralkyloxycarbonyloxy at R^ is that wherein the aralkyi moiety is aralkyi having CyC^ alkyl. which is exem- 
plified by benzyloxycart5onyloxy, 1-phenylethyloxycarbonyloxy, 2-phenylethyloxycarbonyloxy, 3-phenylpropyloxycarbo- 
nyloxy, 4-phenylbutyloxycarbonyloxy and the like. 
15 [0036] Alkyl at R^ is as defined for R, R ' and R** ; alkyl at R® and R® is as defined for R. R ' and R"* ; and aralkyi at R® 
and is as defined for R, R' and R^ . 

[0037] Alkyl at R^ is as defined for R, R ' and R"' and aralkyi at R^ is as defined for R. R ' and R\ 
[0038] The group formed by R^ and R^ in comblnaition, which forms a heterocycle optionally having, in the ring, oxy- 
gen atom, sulfur atom or optionally substituted nitrogen atom, is imidazol-2-yI, thiazol-2-yl, oxa20l-2-yl. imidazolin-2-yl, 
20 3,4,5,6-tetrahydropyridin-2-yl, 3.4.5,6-tetrahydropyrimidin-2-yl. 1,3-oxazolin-2-yl, 1 ,3-thiazolin-2-yl or optionally substi- 
tuted benzoimidazol-2-yl. benzothiazol-2-yl, benzoxazol-2-yl and the like having a substituent such as halogen, alkyl, 
alkoxy, haloalkyl. nitro, amino, phenyl, aralkyi and the like. As. used herein, halogen, alkyl, alkoxy, haloalkyi and aralkyi 
are as defined for R, R' and R^ 

[0039] The substituent of the above-mentioned optionally substituted nitrogen atom is exemplified by alkyl. aralkyi, 
25 haloalkyl and the like. As used herein, alkyl, aralkyi and haloalkyl are as defined for R, R ' and R\ 

[0040] Hydroxyalkyl at R^^ and R'' is linear or branched alkyl having 1 to 6 carbon atoms which is substituted by 1 
to 3 hydroxy, which is exemplified by hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl. 3-hydroxypropyl. 4-hydroxybutyl 
and the like. Alkyl at R''^ and R^** is as defined for R, R' and R""; haloalkyl and alkoxycartx)nyl at R'^^ and R'''' are as 
defined for R. R' and R""; aralkyi at R^^ and R''"' is as defined for R, R'and R^; and cycloalkyl formed by R^'^and R'^'' in 
30 combination is the same as cycloalkyl at R, R'and R\ . 
[0041] Alkyl at L is as defined for R. R ' and R^ 

[0042] Aminoalky at L is a linear or branched alkyl having 1 to 6 carbon atoms, which is substituted by amino, which 
is exemplified by aminomethyl. 2-aminoethyl. 1-aminoethyi. 3-aminopropyl; 4-aminobutyl. 5-aminopentyl. 6-aminohexyl 
and the like. 

35 [0043] Mono- or dialkylaminoalkyl at L is mono- or di-substituted aminoalkyl with alkyl having 1 to 4 carbon atoms, 
which is exemplified by methylaminomethyl. dimethylaminomethyl. ethylaminomethyl, diethylaminomethyl, propylami- 
nomethyl. dipropylaminomethyl, butylaminomethyl. dibutylaminomethyl. 2-dimethylaminoethyl, 2-diethylaminoethyl and 

the like. 

[0044] Carbamoylalkyl at L is linear or branched alkyl having 1 to 6 carbon atoms substituted by cart>amoyl, which 
40 is exemplified by carbamoylmethyl, 2-carbamoylethyl. 1-carbamoylethyl. 3-carbamoylpropyl. 4-carbamoylbutyI, 5-car- 
bamoylpentyl, 6-carbamoylhexyl and the like. 

[0045] Phthalimidoalkyl at L is linear or branched alkyl having 1 to 6 carbon atoms, which is substituted by phthalim- 
ide. Examples thereof include phthalimidomethyl, 2-phthalimidoethyl, 1-phthalimidoethyl, 3-phthalimidopropyl, 4- 
phthalimidobutyl, 5-phthalimidopentyl, 6-phthalimidohexyl and the like. 

45 [0046] Alkyl at B is as defined for R. R' and R^ 
[0047] Alkoxy at B is as defined for R. R ' and R*" . 
[0048] Aralkyi at B is as defined for R. R ' and 
[0049] Aralkyloxy at B is as defined for R^ and R"*. . 
[0050] Aminoalkyl at B is as defined for L. 

50 [0051] Hydroxyalkyl at B is as defined for R^^ and R^ V 

[0052] AlkanoyloxyalkyI at B is that wherein linear or branched alkyl having 1 to 6 carbon atoms is substituted by 
alkanoyloxy having alkanoyi moiety having 2 to 6 carbon atoms, which is exemplified by acetyloxymethyt, propiony- 
loxymethyl. butyryloxymethyl, valeryloxymethyl, pivaloyloxymethyl, acetyloxyethyl, propionyloxyethyl. butyryloxyethyl. 
valeryloxy ethyl, pivaloyloxyethyl and the like. 

55 [0053] AlkoxycarbonylalkyI at B is that wherein linear or branched alkyl having 1 to 6 carbon atoms is substituted 
by alkoxycarbonyl having alkoxy moiety having 1 to 6 carbon atoms, which is exemplified by methoxycarbonylm ethyl, 
ethoxycarbonylmethyl, propoxycarbonylmethyl. isopropoxycarbonyimethyl. butoxycarbonylmethyl. isobutoxycarbonyl- 
rnethyl , sec-butoxycarbonylmethyl, tert-butoxycarbonylmethyl, pentyloxycarbonylmethyl, hexyloxycarbonylmethyl. 
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[0054] Halogen at Q\ and is as defined for R R ' and R^ 
[0055] Aralkyloxy at and is as defined for R^ and 
[0056] Alkoxy at is as defined for R. R ' and R^ 

^ vinylene. propenylene. butenylene. pentenylene and the Jke ""^"^ " ^^^P^^''^ 

[0059] Alky I at Rb is as defined for R, R ' and R^ 
[0060] AralkyI at Rb is as defined for R. R ' and R\ 
[0061 ] AminoalkyI at Rb is as defined for L. 
[0062] fs4ono- or dialkyfaminoalkyi at Rb is as defined for L 

Sazo.ra?dT;^^^^^ P^^'^*-. pyri^idlne. pyrida^ine, tria^ine, pyra- 

blpyridine. 1 H-pyrro.oI3.2:Cidrnr 1 H^^^^^^ (-9- 1 H-pyrro.o[2.3- 

bjpyridine. 1H-pyrazoto[4.3-b]pyridine and L like , iSS^yhdine e V ti'-im'^^^^^^^^^ S'^- ^ "r^^^'^f^-^" 

rolopyrimidine (e.g., 1H-pyrrolor2 S-dlovrimidine 1M nwrr!^^^ lH-'ni'aazo[4,5-b]pyridine and the like), pyr- 

pyrazolopyrimine {e.^ IH^aSZ^^Zlm^^^ 1 H.pyrro(o[3.4-d]pyrimidlne and the like), 

the like). imidazopyLLe (^9 S^^^^^^^ .1H-pyrazo,of4,3.d]pyri.idine and 

(e.g..pyrrolo[1.2-a]-1,3,5-trla2lne pyrrolo^ 1 fl T2 4Tr^^^ ^"'^ Pyrrolotriazine 
the like), triaLlopyrid ne (e T 1 H-^^S t faio?o i s t J.^ pyrazolotnaz.ne (e.g., pyra2olo[1.5-aM.3.5-tria2ine and 

ajpyrimldine. 1 .2 4^riazol54'3-Ijpyrim d^?T^^^^^^^^ triazolopyrimidine (e.g., 1.2,4-triazolori.5- 

noline. pyridopyridazine (e a Dv^o^^^^^^ quinazoline. qui- 

pyrimido[4.5<J]pyrimidine. p^imidors ^ Py"midopyrim,dine (e.gi. 

the like), naphthyridine (e.g. 1,8TphSne and the liL^T^JIJ^^'"'"?^^ P>^azino[2.3-d]pyrimfdine and 
the like), thienopyridine e.g th eno'fa bbyS^^^^ tetrazolo[1 .S-aJpyrimidine and 

like), thiazolopyridine (e g. thiazolo[4tSpSe tllzdoS thieno[2.3<i]pyrimidine and the 

rolo[4.5-d]pyrldine. thiazolotMXriSe^^^^^ ♦•^'^^°'°Py^i'^idlne (e.g.. thia- 

bjpyridlne and the like). oxazolopySe (L a o^zollf^^ ^azolopynd.ne (e.g.. oxazolot4.5-b]pyridine. oxazolo[5.4- 
pyridine (e.g.. furo(2,3i]pyrid°S^^roR 2 blo^^^^^ ^ "^e). furo- 

djpyrimidine and tie HkirsT^ihyZp^.oS^^^ ^-o[3.2- 
roloI3,2-b]pyridine and the liU 2 3 Sr™^ ■ t- ^■^■^'^^'^°-^H-Py"o'o[2.3-b]pyridine, 2.3-dihydro-1 H-pyr- 
dro-^AW^oSXrmicJS^' theTeT^^^^^^^ 2.3-dihydro-lH-pyrrolo[2.3<l]pynmidi^e. 2.3-dS;- 

naphthy7dine.5,6,7,84tX?roqu^olireandt^^^ 5.6.7.8-tetrahydro-1.8. 
bon atom in the ring may be caZ^d in^^^^^^ fo'ex^e sTdS^^^^ ^"""'"^ 
opyrrolopyridine. 7.8KJihydro-7-oxo-1 S-naohm^d ol^T?^ V t ^^^^ 

preference given to pyridfn and S^^oIci^ySr^^^^^^ "ke. with 

S alky?ro.'cSnrro'^^^^^^^^^ -'M. alKoxy. aralky.. ha.oalkyl. nitro, 

bamoyi, alkylcarbamoyi T^'"""^^' a'koxyca*onyl. car: 

ethoxyprop:Jandtheli;;e,''SX?ua«^^^^^^ -thoxyprop,. ethaxyme«,yl. ethoxW 

drazino. benzylhydrazino andThe ifk? " ^"^ ^"^ exemplified by methylhydrazino. ethylhy- 

rc^mpou'^r"'""" °' '"""'^ ^'"'^'"^'^^ °' -'"P^"-*^ the formula (m is exemp,.ed by the follow- 

(1) 4-(2-pyridylcarbamoyl)piperidine 

(2) 1 -benzyloxycarlDonyN4-(4-pyridylcarbamoyl)plperidine 

(3) 1-benzoyl-4-(4-pyrldylcarbamoyl)piperidine 

(4) 1 -propyl-4-(4-pyridylcarbamoyl)piperidine 

(7) 1-ben2yl-4-(4-pyridylcarbamoyl).1.2.5.6.tetrahydropyridine 

(8) 3-(4-pyridylcarbamoyl)piperidine 
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(9) 1-benzyl-3-(4-pyridylcarbamoyI)piperidine 

(1 0) 1 -(2-(4-benzyloxyphenoxy)ethyl)-4-(N-(2-pyridyl)-N-benzylcarbamoyl)pyridine 

(11) 1-formyl-4-(4-pyridylcarbamoyl)piperidine 

( 1 2) 4-(3-pyridy lcarbamoyl)piperidine 

5 (13) 1-isopropyl-4-(4-pyridylcarbamoy!)piperidine 

(14) 1-methyl-4-(4-pyridylcarbamoyl)piperidine 

(15) 1-hexyl-4-(4-pyridylcarbamoyl)piperidine 

(16) 1-ben2yl-4-(4-pyridy(carbamoyl)piperidine 

(1 7) 1 -(2-phenylethyl)-4-(4-pyridylcarbamoyl)piperidine 

10 (18) 1-(2-(4-methoxypheny!)ethyl)-4-(4-pyrldylcarbamoyl)piperidine 

(19) l-(2-(4-methoxyphenyl)ethyl)-4-(2-pyridylcarbamoyl)piperidine 

(20) l-(2-(4-chlorophenyl)ethyl)-4-(4-pyridylcarbamoyl)piperidine 

(21) 1 -diphenylmethyl-4-(2-pyridylcarbamoyl)piperidine 

(22) i-[2-(4-(5-methyl-3-oxo-2,3,4.5-tetrahydropyridazin-6-yl)phenyl)ethyl]-4-(2-pyridylcarbam 
15 (23) l-(4-(4,5-dihydro-2-furyl)phenyl)-4-(4-pyridylcarbamoyl)-piperidine 

(24) 1-(2-nitrophenyl)-4-(4-pyridyIcarbamoyl)piperidine 

(25) 1-(2-aminophenyl)-4-(4-pyridylcartamoyl)piperidine 

(26) 1 -nicotinoyl-4-(4-pyridylcarbamoyl)piperidine 

(27) 1-isonicotinoyi-4-(4-pyridy!carbamoyl)piperidine 

20 (28) 1 -(3.4,5-trimethoxyben2oyl)-4-(4-pyridylcarbannoyl)piperidine 

(29) 1-acetyl-4-(4-pyridyIcarbamoyI)piperidine 

(30) 1-(3-(4-fluorobenzoyI)propyl)-4-(4-pyridylcarbamoyl)-piperidine 

(31 ) 1 -(3-(4-f luoroben2oyl)propyl)-4-(2-pyridylcarbamoyl)-piperidine 

(32) 1 -0 -(4-hydroxybenzoyl)ethyl)r4-(2-pyridylcarbamoyI)-piperidine 
25 (33) 1 -(1 -(4-benzyloxybenzoyl)ethyl)-4-(2-pyridylcarbamoyl)-piperidine 

(34) 1-(2-(4-hydroxyphenoxy)ethyl)-4-(2-pyridylcarbamoyl)-piperidine 

(35) 1 -(4-(4-f luorophenyl)-4-hydroxybutyl)-4-(4-pyridylcarbamoyl)piperidine 

(36) 1 (1 -methyl-2-(4-hydroxyphenyl)-2-hydroxyethyl)-4-(2-pyridylcarbamoyl)pipe 

(37) 1-cinnamyl-4-(2-pyridylcarbamoyl)piperidine 

30 (38) 1-(2-hydroxy-3-phenoxypropyl)-4-(4-pyridylcarbamoyl)-piperidine 

(39) 1-(2-hydroxy-3-phenoxypropyl)-4-(3-pyrldylcarbamoyl)-piperidine 

(40) 1-(2-hydroxy-3-phenoxyprGpyl)-4-{2-pyridylcarbamoyl)-piperidine 

(41) l-(2-phenylethyl)-4-[N-(2iDyridyI)-N-(2-(N,N-dimethylamino)e 

(42) 1-benzyloxycarbonyl-4-(2-pyridy!carbamoyl)piperidine 

35 - (43) 1-(3-ch!oropheny()carbamoyI-4-(4-pyridylcarbamoyl)piperW^^ 

(44) l-[N-(2-pyridyl)-N-(2-(N.N<limethylamino)ethyl)-carbamoyllpiperidine 

(45) 1-methyl-4-(4-pyridylcarbamoyl)-1.2,5.6-tetrahydropyridine 

(46) 1 -nicotinoyl-3-{4-pyrldylcarbamoyl)piperidine 

(47) i-[2-(4-fIuorobenzoyI)ethyI]'4-(4-pyridylcarbamoyl)piperidine 

40 (48) 1 -(6-chloro-2-methylimidazo[l .2-a]pyridine-3-carbonyl)-4-(4-pyridylcarbamoyI)piperidine 

(49) 1 -(4-nitrobenzyl)-4-(4-pyridylcarbamoyl)piperidine 

(50) 1-hexyl-4-(4-pyridylcarbamoyl)piperidine 

(51) 1-benzyloxycart5onyl-4-(2-chloro-4-pyridylcarbamoyl)piperidine 

(52) 4-(2-chloro-4-pyridylcarbamoyl)piperidine 

45 (53) l-{2-chloronicotinoyl)-4-(4-pyridylcarbamoyI)pipertdine 

(54) 3-(2-chIoro-4-pyridylcarbamoy()piperidine 

(55) 1-(4-phthalimidobutyI)-4-(4-pyridyicarbamoyl)piperidine 

(56) 1 -(3,5-di-tert'bLityl-4-hydroxycinnamoyl)-4-(4-pyridylcart3amoyl)piperidine . 

(57) 1-carbamoylmethyl-4-(4-pyridylcarbamoyl)piperidine 

so (58) 1 -ben2yloxycart3onyl-4-(5-nitro-2-pyridylcarbamoyl)piperidine 

(59) 4-(5-nitro-2-pyridylcarbamoyl)piperldine 

(60) trans-4-benzyloxycarboxamidornethyl- 1 -(4-pyridylcarbamoyl)-cyclohexane 

(61 ) trans-4-aminomethyl-1 -(4-pyridylcarbamoyl)cyclohexane 

(62) trans-4-formamidomethyl-V(4-pyridylcarbarnoyl)cyclohexane 

55 (63) trans-4-dimethylaminomethyl-1 -(4-pyridylcarbamoyl)cyclohexane 

(64) N-benzylldene-trans-(4-pyridylcarbamoyl)cyclohexylmethylamine. 

(65) trans-4-benzylaminomethyl- 1 -(4-pyridylcarbamoyi)cyclohexane 

(66) trans-4-isopropylaminomethyl- 1 -(4-pyridylcarbamoyl)-cyclohexane 
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(67) trans-4-nicotinoylaminomethyl-1-(4-pyridy!cait)amoyI)-cyclohexarie 

(68) trans-4-cyclohexyIaminomethyl-1-(4-pyridylcarbamoyl)-cyclohexane 

(69) trans-4-benzy(oxycarboxamide-1-(4-pyridylcarbamoyl)-cycIohexane 

(70) trans-4-amino-1 -(4-pyridylcarbamoyl)cyclohexane 

(71) trans-4-(1-aminoethyl)'1-(4-pyridyIcarbamoyI)cyclohexane 

(72) trans-4-aminomethyl-cis-2-rnethyl-1-(4-pyrldylcarbarnoyl)-cyclohexane 

(73) (+)-trans-4-(l -benzyloxycarboxamldopropyO-l-cyclohexanecarboxylic acid 

(74) (+)-trans-4-(1 -benzyloxycarboxamldopropyl)-! -(4-pyridylcarbamoyl)cyclohexane 

(75) (-)-trans-4-(1 -benryfoxycarboxamldpropyI)-1 -(4-pyridylcarbamoyl)cyclohexane 

(76) {+)-trans-4-(l -aminopropyl)-1 -(4-pyridylcarbamoy!)cycIohexane 

(77) (-)-trans-4-(l-aminopropyI)-1-(4-pyrrdylcarbamoyl)cyclohexane 

(78) (0-trans-4-(l-benzyloxycarboxamidoethyl)O-(4-pyridylcarbamoyl)cyclohexane 

(79) (+)-trans-4-{i -benzyloxycarboxamidoethyl)-! -(4-pyridyIcarbamoyI)cyclohexane 

(80) (+)-trans-4-( 1 -aminoethyl)-l -(4-pyridy[carbamoyI)cyclohexane 

(81) (-)-trans-4-(1-aminoethyl)-1-(4-pyridy!carbamoyl)cyclohexane 

(82) trans-4-(4-chlorobenzoyl)amrnomethyI- 1 -(4-pyridylcarbamoyl)cycIohexane 

(83) trans-4-aminomethyl- 1 -(2-pyridylcarbamoyl)cyclohexane 

(84) trans-4-benzyloxycarboxamidomethyl- 1 -(2-pyridylcarbamoyI)-cyclohexane 

(85) trans-4-methylaminomethyl-1 -(4-pyridylcarbamoyl)cyclohexane 

(86) trans-4-( N-benzyl-N-methylamino)rnethyl-1-{4-pyridyIcarbamoyl)cyclohexane 

(87) trans<4-aminomethyl-l -(3-pyrldylcarbamoyl)cyclohexane 

(88) trans-4-aminomethyl-1 -[(3-hydroxy-2-pyridyl)carbamoyl]-cyclohexane 

(89) trans-4-benzyloxycarboxamidomethyl-1-(3-pyridylcarbamoyl)-cyclohexane 

(90) trans-4-benzyIoxycarboxamidomethyl- 1 -[(3-ben2yloxy-2-pyridyl)cart)amoyl]cyclohexane 

(91 ) trans-4-phthalimidomethyl-l -(4-pyridylcarbamoyl)cyclohexane 

(92) trans-4-benzyloxyc»rboxamidomethyl-1-(3-methyl-4-pyridylcarbamoyl)cyclohexane 

(93) trans-4-aminomethyl- 1 -(3-methyl-4-pyridylcarbamoyl)-cyclohexane 

(94) 4-(trans-4-benzyloxycarboxamidomethylcyclohexylcarbonyl)amino-2.6-dimethylpyridin 

(95) 4-(trans-4-aminornethy(cyclohexylcarbonyl)amino-2,6-dimethylpyridine-N-oxide 

(96) trans-4-aminomethyI- 1 -(2-methyl-4-pyridylcartjamoyl)-cyclohexane 

(97) trans-4-(1 -benzyloxycarboxamidoethyl)-1 -(4-pyridylcart)amoyl)cyclohexane 

(98) trans-4-(1-amino-1-methyIethyl)-1-(4-pyridylcarbamoyl)-cyclohexane 

(99) trans-4-(2-aminoethyl)-l -(4-pyridylcarbamoyl)cycIohexane. 

(100) trans-4-(2-amino-1-methylethyl)-1-(4-pyrldylcarbamoyl)-cyclohexane 

(101) trans-4-(1 -aminopropyl)-1 -(4-pyridyIcarbamoyl)cydohexane 

(102) trans-4-amlnomethyl-trans-1 -methyl-1 -(4-pyridylcarbamoyl)-cyclohexane 

(103) trans-4-benzyIaminornethyI-cis-2-methyl-1-(4>pyridylcarbarnoyl)cycIohexane 

(1 04) trans-4-(1 -benzyloxycarboxamide-1 -methylethy!)-1 -(4-pyridylcarbamoyl)cyclohexane 

(105) trans-4-benzyIoxycarboxamidomethyl-l-( N-methyl-4-pyrldylcarbamoyI)cyclohexane 

(106) trans-4-(1 -acetamide-1 -methylethyl)-1 •(4-pyridylcarbamoyl)-cyclohexane 

(107) trans-N-(6-amino-4-pyrimidyI)-4-aminomethylcyclohexanecarboxarnide 

(108) trans-N-(1H-pyrrolo[2.3-b]pyridin-4'yl)-4-aminomethylcyclohexanecarboxamide 

(109) (+)-trans-N-(1H-pyrroIo[2,3-blpyridin-4-yl)-4-{1-aminoethyl)cyclohexanecarboxama 

(1 10) trans-N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1 -amino-1 -methylethyl)cyclohexanecarboxamide 

(111) trans-N-(1 H-pyra2olo[3,4-b]pyridin-4-yl)-4-aminomethylcyclohexanecarboxamide 

(112) (+)-trans-N-(1H-pyra2olo[3,4-b]pyridin-4-yl)-4-(1-aminoethyl)cyclohexanecart)Oxamide 

(113) trans-N-(1 H-pyra2olo[3.4-b]pyrldin-4-yl)-4-(1 -amino-1 -methylethyl)cyclohexanecaiboxamlde 

(114) (+)-trans-N-(2-amino-4-pyridyl)-4-(1-aminoethyl)-cyclohexanecarboxamide 

(1 1 5) trans-N-(1 H-pyra2olo[3.4<l]pyrimidtn-4-yl)-4-aminomethylcyclohexanecarboxami^^ 

(116) (+)-trans:N-(1H-pyrazolo[3.4<f]pyrimidin.4-yI)-4-(1-aminoethyl)cyclohexanecarbo^^ 

(1 1 7) trans-N-(1 H'pyrazolo[3.4-d]pyrimidin-4-yl).4.(1 -amino-1 -methylethyl)cyciohexanecarboxamide 

(1 1 8) trans-N-(4-pyrimidinyl).4-aminomethylcyclohexanecarboxamide 

(119) trans-N-(3-amino-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 

(120) trans-N-(7H-lmidazo[4.5-d]pyrimidin-6-yl)-4-aminomethylcyclohexanecarboxamide 

(121) trans-N-(3H-1 .2.3-triazolo[4.5-d]pyrimidln-7-yl)-4-aminomethyIcyclohexanecarboxamide 

(122) trans-N-{1 -benzyM H-pyrazoIo[3.4-b]pyrldin-4-yl)-4-aminomethylcyclohexanecarboxamide 

(123) trans-N-(1 H-5-pyrazolyI)-4-aminomethylcyclohexanecarboxamide 

(124) trans-N-(1 H-pyra2olo[3,4-b]pyridin-4-yl)-4-aminomethylcyclohexanecarboxamide 
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(125) trans-N-(4-pyrida2inyl)-4-aminomethylcyclohexanecarboxamide 

(126) trans-N-(7H-pyrrolo[2.3<l]pyrimidin-4-yl)-4-aminomethylcydohexanecartK)xami^ 

(127) trans-N-(2-amino-4-pyridyI)-4-aminomethyicyclohexanecarboxamide 

(128) trans-N-(thieno[2,3-d]pyrimidin-4-yl)-4-aminomethylcyclohexanecarboxamide 

(129) trans-N-(5-methylO,2,4-tria20lo[1,5-a]pyrimidin-7-yl)-4-aminomethylcyclohexanecart^^ 

( 1 30) trans-N-(3-cyano-5-methylpyra20lo[1 .5-a]pyrimidin-7-yl)-4-aminomethylcyclohexanecarboxamide 

(131) trans-N-(1H-pyrazolo[3,4-b]pyridin-4-yI)-4-(1-amino-1-methyIethyl)cyclohexanecarb^^ 

(132) trans-N-(2-(1-pyrrolidinyl)-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 

(133) trans-N-(2,6<Jlamino-4-pyrimidy!)-4-aminornethylcyciohexanecarboxarnide 

(134) (+)-trans-N-(7-methyl-1,8-naphthyridin-4-yl)-4-(1-aminoethyl)cyclohexanecarboxamide 

(135) trans-N-(1-benzyloxymethyIpyrrolo[2.3-b]pyridin-4-yl)-4-aminomethylcyclohexane^^ 

(136) (+) -trans- N-(l -methylpyrroIo[2,3-b]pyridin-4-yl)-4-(i -aminoethyl)cyclohexanecarboxarnide 

(137) trans-N-benzyl-N-(2-benzylamino-4-pyridyl)-4-(1-amino-1-methyIelhyl)cyclohexanecai^^ 

(138) trans-N-(i2-azide-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 

(139) trans-N-(2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-yl)-4-aminomethy!cyclohexanecarboxami^ 

(140) tranSrN-(2.3<lihydro-1H-pyrroIo[2,3-b]pyridin-4-yl)-4-(1-amino-1-methylethyl)cyclohex^ 
(141-1) trans-N-(2-carboxy-4-pyridyl)-4-aminomethylcycIohexanecarboxamide 

(141-2) (R)-(+)-trans-N-(3-bromo-1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoelhyl)cyclohexanecafboxamW 

(142) trans-N-(1 H-pyrroIo[2,3-b]pyridin-4-yl)-4-guanidinomethylcyclohexanecarboxamide 

(143) trans-N-(1H-pyrazoIo[3.4-b]pyridin-4-yl)-4-guanidinomethylcyclohexanecarboxamide 

(144) trans-N-(4-pyridyi)-4-guanidinomethylcyclohexanecarboxamide 

(145) trans-N-(1-methylpyrrolo[2,3-b]pyridin-4-yl)-4-(guanidinomethyl)cyciohexanecarboxamide 

(146) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(2-imida2olin-2-yl)aminomethyIcyc!ohe^ 

(147) trans-N-(1 -ben2yloxymethylpyrrolo[2,3-b]pyridin-4-yl)-4-guanidinomethylcyclohexanecarboxamide 

(148) trans-N-(2-amino-4-pyridyl)-4-guanidinomethylcyclohexanecarboxamide 

(149) trans-N-(1-benzyloxymethyl-1H-pyrrolo[2,3-b]pyrldin-4-yl)-4-(2-imida2oIin-2-yl)aminom 
boxamide 

(150) trans-N-(1H-pyrrolo[2.3-b]pyridln-4-yl)-4-(3-benzylguanidinomethyI)-cyclohexanecarboxarnide 

(151) trans-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(3-phenylguanidinomethyl)-cyclohexanecarboxamjde 

(152) trans-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(3-propylguanidinomethyl)-cyclohexanecarboxamide 

(153) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(3-cx:tylguanidinomethyl)^^ 

(154) trans-N-(1-benzyloxymethylpyrroIo[2,3-b]pyridln-47yl)-4-(2-benzy!-3-ethylguanidindnethyl)cydo^ 

boxamide 

(155) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yi)-4-(imidazol-2-yl)aminomethylcycIohexanecartDOxam 

(156) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yI)-4-(thiazol-2-yl)aminomethylcyclohexanecarboxamide 

(157) (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide 

(158) N-(4-pyridyl)-4-(1-amino-1-methylethyl)benzamide 

(159) N-(4-pyrjdyl)-4-aminomethyI-2-benzyloxybenzamide 

(160) N-(4-pyridyl)-4-aminomethyl-2-ethoxyben2amide 

(161) (R)-(-)-N-(4-pyridyl)-4-(1 -aminoethyl)-3-nitrobenzamide 
(152) (R)-(-)-N-(4-pyridyl)-3-amino-4-(1 -aminoethyl)benzamide 

(163) (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)-3-chlorobenzamide 

(164) N-(4-pyridyl)-3-aminomethylbenzamide 

(165) (R)-(+)-N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)ben2amide 

(166) (R)-(+)-N-{1H-pyrazoIo[3,4-b]pyridin-4-yl)-4^-(1-aminoelhyO^ 

(167) N-(1H-pyrazolo[3.4-b]pyridin-4-yl)-4-guanidinomethylbenzamide 

(168) N-(4-pyridyl)-4-guanidinamethylben2amide 

(169) (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)-3-fluoroben2amide 

(170) N-(4-pyridyI)-4-amlnomethylben2annide , 

(171) N-(4-pyrldy!)-4-aminomethyl-2-hydroxybenzamide 

(172) N-(4-pyridyI)-4-(2-aminoethyl)benzamide . 

(173) N-(4-pyridyl)-4-aminomethyl-3-nitrobenzamide 

(174) N-(4-pyridyl)-3-amino-4-aminomethylben2amide 

( 1 75) (S)-(-)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide 

(176) (S)-(-)-N-(4-pyridyl)-2-(1-aminoethyl)benzamide 

(177) (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)-2-chlorobenzamide 

(178) (R)-(4-)-N-(1 H-pyrroIo[2.3-b]pyridin-4-yl)-4-(1 -(3-propylguanidino)ethyl)benzamide 

(179) (R)-(-)-N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethy!)-3-azidebenzamide 
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(180) (R)-(+)-N-{4-pyridyl)-4-(1-aminoethyl)-2-nitrobenzamide 

(181) (R)-(-)-N-(4-pyridyl)-4-(1-aminoethyl)-3-ethoxyben2amide 

(182) (R)-(+)-N-(3-icKjo-1H-pyrrolo[2,3-b]pyridin-4-yI)-4-(1-aminoethyl)benzarnide 

(183) (R)-(+)-N-(3-icdo-1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)-3-a2tdeben2ami^ 
5 (184) (R)-(-)-N-(4-pyridyl)-4-(1-aminoethyl)-3-hydroxybenzamide 

(185) N-(1H-pyra20lo[3,4-b]pyrjdin-4-yl)-4-guanidinorriethyl-3-nitroben2amide 

(186) (R)-N-(l H-pyra20lo[3.4-b]pyridin-4-yI)-4-(1 -guanidinoethyl)-3-nitrobenzamide 

(187) (R)-N-(1 H-pyra20lo[3.4-b]pyridin-4-yI)-4-(1 -aminoethyl)-2-nitroben2amide 

(188) N-(1 H-pyra20lo[3,4-b]pyrldin-4-yI)-4-guanidinoben2amide 

10 (189) (R)-N-(1 H-pyra20lo[3,4-b]pyrldin-4-yl)-4-(1-aminoethyl)-3-nitrpbenzamide 

(190) (R)-N-(1H-pyra20lo[3,4-b]pyridin-4-yl)-4-(1-guanidinoethyl)ben2amide 

(1 91 ) N-(1 H-pyra20loI3.4-b]pyridin-4-yl)-4-( Vamino-2-hydroxyethyl)benzamide 

(192) N-(1H-pyrazolo[3.4-b]pyridin-4-y!)-4-aminomethyl-3-nitrobenzamide 

(193) N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-piperidinecarboxamlde 
15 (1 94) N-(1 H-pyrazolo[3,4-b]pyrldin-4-yl)-4-piperidinecarboxamide 

(195) N-(1H-pyrazolo[3.4-b]pyridin-4-yl)-1-aminoacetyl-4-piperidinecarboxamide 

(1 96) N-(1 -methoxymethyl-1 H-pyra2olo[3.4-b]pyridin-4-yl)-4-piperidinecarboxamide 

(197) N-(2,3-dihydro-lH-pyrroIo[2,3-b]pyridin-4-yl)-4-piperidinecarboxarnide 

(198) N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-1 -(2-phenylethyl)-4-piperidinecarboxamide 
20 (199) N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-1-amidino-4-piperidinecarboxamide . . 

(200) N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-1-(3-phenylpropyl)-4-piperidinecarboxamide 

(201 ) N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-1 -benzyl-4-piperidinecarboxamide 

(202) N-(1 H-pyra20lo[3,4-b]pyridin-4-yl)-1 -(2-phenylethyl)-4-piperidinecarboxamide 

(203) N-(1 H-pyrazolo[3.4-b]pyridin-4-yl)-1 -(3-phenylpropyl)-4-piperidinecarboxamide 

25 

[0067] Preferred are compounds (80). (109). (110). (112). (115). (142). (143), (144). (145). (153). (157), (163). 
(165). (166) and (179). 

[0068] The compound having a Rho kinase inhibitory activity may be a pharmaceutically acceptable acid addition 

salt, wherein the acid is exemplified by inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
30 like, and organic acid such as methanesulfonic acid, fumaric acid, maleic acid, mandelic acid, citric acid, tartaric acid. 

salicylic acid and the like. A compound having a carboxylic group can be converted to a salt with a metal such as 

sodium, potassium, calcium, magnesium, aluminum and the like, a salt with an amino add such as lysine and the like. 

Further, monohydrate, dihydrate, 1/2 hydrate, 1/3 hydrate, 1/4 hydrate, 2/3 hydrate, 3/2 hydrate, 6/5 hydrate and the like 

are encompassed In the present invention. 
35 [0069] The compound of the formula (I) can be synthesized by a method described in, for example. JP-A-62-89679. 

JP- A-3-21 8356, JP-A-5-1 94401 . JP-A-6-41 080, W095/28387. WO98/06433 and the like. 

[0070] When the above-mentioned compound having a Rho kinase Inhibitory activity has an optical isomer, its 
racemate or cis-trans isomers, all of them can be used in the present invention. These isomers can be isolated by a 
conventional method or can be produced uising starting materials of the isomers. 

40 [0071] A compound having a Rho kinase inhibitory activity, particularly, a compound of the formula (I), an isomer 
thereof and/or a pharmaceutically acceptable acid addition salt thereof have intraocular pressure lowering action, optic 
disc blood flow improving action and aqueous outflow promoting action in mammals inclusive of human, cow, horse, 
dog. mouse, rat and the like. Therefore, they can be used as an agent for the prophylaxis and treatment of various types 
of glaucoma, such as primary open angle glaucoma, normal pressure glaucoma, hypersecretion glaucoma, ocular 

45 hypertension, acute angle closure glaucoma, chronic angle closer glaucoma, plateau iris syndrome, combined-mech- 
anism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma, secondary glaucoma associated with 
amyloidosis, neovascular glaucoma, malignant glaucoma and the like. 

[0072] The agent for the prophylaxis and treatment of glaucoma of the present invention is administered orally or 
parenterally. The dosage form may be. for example, oral preparation such as tablet, capsule, syrup and the like, or 
so parenteral preparation such as liquid injection (e.g., solution, emulsion, suspension and the like), external agent [e.g., 
ointment (particularly eye ointment), eye drop and the like], and the like. In consideration of the influence and effect on 
other circulatory systems, the dosage form of administration to local site in the eye is preferable. The dosage form of 
eye drop or eye ointment is particularly preferable, 

[0073] A preparation having the aforementioned dosage fomn can be prepared by mixing the inventive compound 

55 with an additive necessary for formulating a preparation, such as typical carrier, excipient. binder, stabilizer and the like 
and by following a conventional method. For example, the compound having a Rho kinase inhibitory activity is mixed 
with a pharmaceutically acceptable carrier (e.g., excipient. binder, disintegrator, corrective, corrigent, emulsifier, diluent, 
solubilizer and the like) to give a pharmaceutical composition or a pharmaceutical preparation in the form of tablet, pill. 
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powder, granule, capsule, troche, syrup, liquid, emulsion, suspension, injection (e.g., liquid, suspension and the like), 
suppository, inhalant, percutaneous absorber, eye drop, eye ointment and the like in the form suitable for oral or 
parenteral preparation. 

[0074] When preparing a solid preparation, additives such as sucrose, lactose, cellulose sugar. D-mannitol, malti- 
tol, dextran. starches, agar, arginates. chitins, chitosans. pectines. tragacanth gum, gum arabic. gelatins, collagens. 
casein, albumin, calcium phosphate, sorbitol, glycine, carboxymethylcellulose, polyvinylpyrrolidone, hydroxypropylcel- 
lulose, hydroxypropylmethylcellulose, glycerol, polyethyleneglycol. sodium hydrogencarbonate. magnesium stearate. 
talc and the like are used. Tablets can be applied with a typical coating, where necessary, to give sugar coated tablets, 
enteric tablets, film-coated tablets, two-layer tablets and multi-layer taWets. 

10075] When preparing a semi-solid preparation, animal and plant fats and oils (e.g., olive oil. corn oil, castor oil and 
the like), mineral fats and oils (e.g.. petrolatum, white petrolatum, solid paraffin and the like), wax (e.g.. jojoba oil. car- 
nauba wax. bee wax arxl the like), partly or entirely synthesized glycerol fatty acid esters (e.g., lauric acid, myristic acid, 
palmitic acid and the like), and the like are used. Examples of commercially available products of these include Witepsol 
(manufactured by Dynamitnovel Ltd.), Farmazol (NOF Corporation) and the like. 

10076] When preparing a liquid preparation, an additive, such as sodium chloride, glucose, sorbitol, glycerol, olive 
oil, propylene glycol, ethyl alcohol and the like, is used. 

[0077] The liquid preparation may be, for example, injection, eye drop and the like. 

[0078] When preparing an injection, a sterile aqueous solution such as physiological saline, isotonic solution, oil 
(e.g.. sesame oil and soybean oil) and the like are used. Where necessary, a suitable suspending agent such as sodium 
carboxymethylcellulose. nonionic surfactant, solubilizer (e.g.. benzyl benzoate and benzyl alcohol), and the like can be 
concurrently used. 

[0079] Moreover, when an eye drop is prepared, an aqueous liquid or solution is used, which is particularly a sterile 
injectable aqueous solution. The eye drop can appropriately contain various additives such as buffer, stabilizer, wetting 
agent, emulsif ier. suspending agent, surfactant, isotonicity agent, preservative and thickener. 

[0080] The buffer may be. for example, phosphate buffer, borate buffer, citrate buffer, tartrate buffer, acetate buffer, 
amino acid and the like. 

[0081] The stabilizer may be. for example, sodium edetate. citric acid and the like. 
[0082] The wetting agent may be. for example, glycerol and the like. 
[0083] The emulsif ier may be, for example, polyvinylpyrrolidone and the like. 

[0084] TTie suspending agent may be. for example, hydroxypropylmethylcellulose. methylcellulose and the like. 
[0085] The surfactant may be. for example. polysort)ate 80. polyoxyethylene hydrogenated castor oil and the like. 
[0086] The isotonicity agent may be, for example, saccharides such as sorbitol, glucose, mannitol and the like, pol- 
yhydric alcohols such as glycerol, propylene glycol and the like, salts such as sodium chloride and the like, and the like. 
[0087] The preservative may be. for example, quaternary ammonium salt such as benzalkonium chloride, benze- 
thonium chloride and the like, p-hydroxybenzoate such as methyl p-hydroxybenzoate. ethyl p-hydroxybenzoate and the 
like, benzyl alcohol, phenethyl alcohol, sortjic acid and salts thereof, thimerosal, chlorobulanol and the like. 
[0088] The thickener may be. for example, hydroxyethylcellulose, hydroxypropylcellulose. methylcellulose. hydrox- 
ypropylmethylcellulose. carboxymethylcellulose. salts thereof and the like. 

[0089] When in use as an eye drop. pH is preferably adjusted generally to about 4 - 9, preferably about 6 - 8.5. 
[0090] When the preparation is an eye ointment, an ointment base (e.g., petrolatum, lanolin, plastibase and the 
like), a preservative (e.g., benzalkonium chloride, p-hydroxybenzoate, chlaobutanol and the like), and the like are 
appropriately selected and used tor production. 

[0091] The agent for the prophylaxis and treatment of glaucoma of the present invention contains an active ingre- 
dient in a proportion of 0.0001 - 100 wt%, suitably 0.001 - 50 wt%. of the preparation. While the dose and administration 
frequency vary depending on symptom, age. body weight and administration form, when it is used as an eye drop for 
an adult, a preparation containing a compound having a Rho kinase inhibitory activity in a proportion of 0.0001 - 10 
w/v%. preferably 0.001 - 1 w/v%, is administered several times a day. preferably 1 - 6 times a day, by several drops, pref- 
erably 1 - 3 drops, each time. When it is used as an eye ointment, a preparation containing this compound in a propor- 
tion of 0.0001 - 1 0 w/w%. preferably 0.001 - 1 w/w%, can be applied several times a day. preferably 1 - 6 times a day. 

Examples 

[0092] The present invention is explained in detail by referring to examples and experimental examples. The 
present invention is not limited in any way by these examples. 

Example 1 : eye drop 1 

[0093] (+)-trans-4-(1-Aminoethyl)-1-(4-pyridylcarbamoyI)-cyclohexane 2HCI IH2O (hereinafter Compound A), 
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which is a compound having a Rho kinase inhibitory activity, was dissolved in distilled water for injection. The pH was 
adjusted to 7 with sodium hydroxide and an eye drop having the following composition was prepared. 



10 



Compound A 

Sodium dihydrogenphosphate 2 hydrate 
Sodium chloride 
distilled water for injection 


0.5 g 
0.1 g 
0.9 g 

appropriate amount 


Total amount 


100 ml 



15 Example 2: eye dlop 2 

[0094] In the same manner as in Example 1 . an eye drop containing Compound A at a concentration of 0.1% was 
prepared. 

20 Example 3: eye drop 3 

[0095] In the same manner as in Example 1 , an eye drop containing Cornpound A at a concentration of 0.03% was 
prepared. 

25 Example 4: eye drop 4 

[0096] In the same manner as in Example 1. an eye drop containing (+)-trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4- 
{1-aminoethyl)cyclohexanecafboxamide 2HCI 6/5H2O (hereinafter Compound B). which is a compound having a Rho 
kinase inhibitory activity, at a concentration of 0.03% was prepared. 



30 



Example 5: eye drop 5 



[0097] In the same manner as in Example 1, an eye drop containing {R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)benza- 
mide 2HCI (hereinafter Compound C), which is a compound having a Rho kinase inhibitory activity, at a concentration 
35 of 0.1% was prepared. 

Example 6: eye drop 6 

[0098] In the same manner as in Example 5. an eye drop containing Compound C at a concentration of 0.03% was 
40 prepared. 

Example 7: eye drop 7 

[0099] In the same manner as in Example 1 , an eye drop containing (R)-(+)-N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1 - 
45 aminoethyl)benzamide 2HCI IHgO (hereinafter Compound D). which Is a compound having a Rho kinase Inhibitory 
activity, at a concentration of 0.03% was prepared. 

Example 8: tablets 

50 [0100] The Compound A, lactose/corn starch and crystalline cellulose were mixed, kneaded with polyvinylpyrro- 
lidone K30 paste solution and passed through a 20-mesh sieve for granulation. After drying at 50°C for 2 hours, the 
granules were passed through a 24-mesh sieve, and talc and magnesium stearate were added. Using a <t»7 mm punch, 
tablets weighing 120 mg per tablet were prepared. 

55 



Compound A 



10.0 mg 
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(continued) 



10 





so 0 ma 


Corn starch 


20.0 mg 


Crystalline cellulose 


29.7 mg 


Polyvinylpyrrolidone K30 


5.0 mg 


Talc 


5.0 mg 


Magnesium stearate 


0.3 mg 




120.0 mg 



Formulation Example 9: Capsules 

75 

[0101] The Compound A, lactose and corn starch were mixed, kneaded with polyvinylpyrrolidone K30 paste solu- 
tion and passed through a 20-mesh sieve for granulation. After drying at 50**C for 2 hours, the granules were passed 
through a 24-mesh sieve and talc and magnesium stearate were added. The mixture was filled in hard capsules (No. 
4) to give capsules weighing 1 20 mg. 



Compound A 


10.0 mg 


Lactose 


70.0 mg 


Corn starch 


35.0 mg 


Polyvinylpyrrolidone K30 


2.0 mg 


Talc 


2.7mg 


Magnesium stearate 


0.3 mg 




120.0 mg 



35 Experimental Example 1 : effect on normal intraocular pressure of coloured rabbit 
Experiment method 

[0102] Male Dutch coloured rabbits (body weight about 2 kg) were used. The rabbits were placed In a holding box 
40 for 3-5 hr a day for acclimation from one week prior to the test. The rabbits that showed steady intraocular pressure as 
measured by a tonometer [pneumatonograph (manufactured by Alcon Lab. Inc. )] were selected and used for the test. 
After measurement of the initial value of the intraocular pressure, the eye drop (50 ^1) of Example 1 was instilled into 
one eye. and a base, which was the eye drop of Example 1 except Compound A, was instilled into the other eye in the 
same manner and taken as the control eye. The intraocular pressure was measured wifh time at 30, 60, 90 and 1 20 min 
45 after instillation and thereafter at 60 min intervals until the intraocular pressure returned to the initial value, and the dura- 
tion of the effect was examined. 

Experiment result 

so [0103] The effect of the eye drop of Example 1 on the normal intraocular pressure is shown in Fig. 1. When com- 
pared to the control eye at 60 min after instillation, the maximum significant intraocular pressure lowering action of 5 
mriiHg was observed. For 180 min after instillation, a significant intraocular pressure lowering action as compared to 
the control eye was found. At 360 min after instillation, the intraocular pressure was almost the same as in the control 
eye and returned to the initial value. 

55 
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Experimental Example 2: effect on blood flow of normal optic disc of coloured rabbit 
Exoeriment method 

5 [0104] Male Dutch coloured rabbits (body weight about 2 kg) were used. The eye drop (50 pi) of Example 1 was 
instilled into one eye. and a base, which was the eye drop of Example 1 except Compound A, was instilled into the other 
eye in the same manner and taken as the control eye. Using a laser speckle microcirculation analyzer, the blood flow of 
optic disc was measured at 30. 60, 90 and 120 min after instillation and thereafter at 60 min intervals till 300 min after 
the instillation. 

10 

Experiment re^glt 

[0105] The effect of the eye drop of Example 1 on the optic disc blood flow kinetic is shown in Fig. 2. When com- 
pared to the control eye. a 1 1% blood flow increasing action was found at 30 min after instillation, and a 15% significant 
75 blood flow increasing action was found at 60 min after instillation. The blood flow increased most (18%) at 120 min after 
instillation. The effect gradually decreased thereafter, but a significant blood flow inaeasing action was observed for 
180 min after the instillation as compared to the control eye. 

Experimental Example 3: effect on carbachol contraction of extracted ciliary muscle of white rabbit 
20 ... 
Experiment method 

[0106] Male Japanese white rabbits (body weight about 2 kg) were euthanized by intravenous adnriinistration of an 
excess pentobarbital sodium. The eyeball was enucleated immediately thereafter and preserved in a Krebs solution 

25 (NaCl:112 mM. KCI:5.9 mM. CaCIs 2H2O:2-0 mM, MgCl2 6H20:1.2 mM. NaH2P04 2H20:1-2 mM, NaHCOa :25 mM, 
Glucose:1 1 .5 mM). The ciliary body separated from the eyeball was hung in a Magnus bath filled with the Krebs solution 
and equilibrated under a 20 - 30 mg resting tension. The changes in the tension of the preparation was measured with 
a transducer and recorded on a pen recorder via an amplifier. As the contraction drug, carbachol was used, and the 
inhibitory action on the dose dependent response of phasic contraction was studied. The test drug was (+)-trans-4-(1- 

30 aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane 2HCI IH2O (Compound A), which was added to the Magnus bath 5 
min before addition of cart>achol. 

Experiment result 

35 [01 07] The effect of Compound A on the carbachol contraction is shown in Fig. 3. The ciliary muscle showed a dose 
dependent contraction by 10'^ - 3x10"^ M carbachol and Compourxd A showed non-competitive antagonism against 
carbachol contraction. The IC50 of Conpound A against carbachol contraction was 2.8x 1 0'® M. 
[0108] The contraction and relaxation of the ciliary muscle play an inportant role in aqueous outflow. By the relax- 
ation of the ciliary muscle, the aqueous outflow via trabecular meshwork can be inhibited but that via uveosclera is pro- 

40 moted (Takeshi Yoshitomi. Neuroophthalmol. Jpn.. 15(1), 76-81. 1998). The relaxation of the ciliary muscle that 
promotes aqueous outflow is considered to result in lowering of the intraocular pressure. 

[0109] In general. 1/1000 of eye drop is said to be transferred into anterior chamber (Kouji Honda: Practical Oph- 
thalmology. Guide of ophthalmic drug, Bunkodo Co. Ltd.. Tokyo. 387-392, 1994). When 0.5% Compound A is instilled 
by 50 pi , 1/1000 thereof to be transferred into the anterior chamber is calculated to be 1.5x10*^. Therefore, these test 
45 results are considered to show the concentration sufficiently effective in vivo as well. 

Experimental Example 4: effect on normal intraocular pressure of white rabbits 

Test drug 

50 

[0110] 

Compound A (+)-trans-4-(1 -aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane 2HC1 1 H2O 

Compound B (+)-trans-N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarboxamide 2HC1 6/5H2O 
55 Compound C (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide 2HCI) 

Compound D (R)-(+)-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide 2HCI 1 HgO 

[01 1 1 ] In this experiment, 0. 1% eye drop and 0.03% eye drop containing Compound A (each prepared in Example 
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2 and Example 3), 0.03% eye drop containing Ckjmpound B (prepared in Example 4). 0.1% eye drop and 0.03% eye 
drop containing Compound C (each prepared in Example 5 and Example 6) and 0.03% eye drop cx^ntaining Compound 
D (prepared in Example 7) were used. 

^ Experiment method 

[0112] Japanese white rabbits (body weight about 2 kg) purchased from Japan Laboratory Animals. INC. were 
used. These animals were bred in a breeding chamber set to temperature 23±3**C, humidity 55±1 0% and fed on limited 
amount of 100 g a day of a solid feed (Labo R Stock, Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 

10 water. The rabbits were placed in a holding box for 5 hr a day for acclimation from 2 days prior to the test. The rabbits 
that showed steady intraocular pressure as measured by a tonometer [pneumatonograph (manufactured by Alcon Lab. 
Inc.)] were selected and used for the test. After measurement of the initial value of the intraocular pressure, various eye 
drops (20 ^il) were instilled into one eye. and a base, which was one of various eye drops except the test drug, was 
instilled into the other eye in the same manner and taken as the control eye. The intraocular pressure was measured 

15 with time at 30, 60, 90, 120. 150 and 180 min after instillation and thereafter at one hour intervals until the intraocular 
pressure returned to the initial value, and the duration of the effect was examined. 

Experiment result 

20 [01 13] The effects of eye drops containing each test drug at a concentration of 0 . 1 % on the normal inti-aocular pres- 
sure are shown in Fig. 4 (Examples 2. 5). The effects of eye drops containing each test drug at a concentration of 0.03% 
on the normal intraocular pressure are shown in Fig. 5 (Examples 3. 4) and Fig. 6 (Examples 6. 7). (n every case, a 
significant intraocular pressure lowering effect was found. In particular, Compound A (Examples 2, 3) showed an 
intraocular pressure lowering effect in early stages after instillation and Compound D (Example 7) showed a marked 

25 and long lasting intraocular pressure lowering effect. 

Experimental Example 5: effect on of blood flow of normal optic disc of white rabbits 
Test drug 

30 . 

[0114] 

Conrpound A (+)-trans-4-(1 -aminoethyl)- 1 -(4-pyridylcart>amoyl)cyclohexane 2HC1 1 H2O 
Conpound C {R)-{+)-N-(4-pyridyl)-4-(1-aminoethyl)ben2amide 2HCI 

35 

[0115] In this experiment, 0.1% eye drop containing Compound A (prepared in Example 2) and 0.1% eye drop con- 
taining Compound C (prepared in Example 5) were used. 

Experiment method 

40 . 

[0116] Japanese white rabbits (body weight about 2 kg) purchased from Japan Latx)ratory Animals. INC. were 
used. These animals were bred in a breeding chamber set to temperature 23±3**C, humidity 55±1 0% and fed on limited 
amount of 100 g a day of a solid feed (Labo R Stock, Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 
water. In the same manner as in Example 4, each test drug was administered. Using laser specWe microcirculation ana- 
45 lyzer, the blood flow of optic disc was measured at 30, 60, 90. 120. 150 and 180 min after instillation and thereafter at 
one hour intervals till 300 min after the instillation. 

Experiment result 

so [0117] The results are shown in Fig. 7. In every case, a significant blood flow increasing action was observed from 
30 min after instillation. In particular, when Compound A (Example 2) was instilled, the effect was more long-lasting. 
[0118] In consideration of the results of Experimental Example 2. this optic disc blood flow increasing action was 
considered to be attributable to vasodilation caused by dephosphorylation of vascular smooth muscle myosin light 
chain due to the activation of myosin phosphatase by a compound having a Rho kinase inhibitory activity (MasayoshI 

55 Uehata. et al., Nature 389. 990-994. 1997) and the accompanying increase in ophthalmic perfusion pressure (blood 
pressure - intraocular pressure). 
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Experimental Example 6: ophthalmic disorder caused by 8-time-a-day instillation to white rabbits 
Test druQ 
s 10119] 

Compound A (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane 2HCI IHoO 
Compound C {R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)benzamide 2HCi 

^Vn^L n "^'^^^ ^"'"P"""^ ^ Compound C. were each dissolved in the following base at a concentration 

of 0.1 25. 0.25. 0.5 and 1 .0% and adjusted to pH 7 for use in this experiment. concenirauon 



15 


Formulation of base 




Sodium dihydrogenphosphate2 hydrate 


0.1 g 




Sodium chloride 


0.9 g 


20 


Sodium hydroxide 


appropriate amount 




distilled water for injection 


appropriate amount 




Total amount 


100 ml 



25 Experiment method 



30 



35 



^^P^"®^® '^^^^ (body weight about 2 kg) purchased from Japan Uboratory Animals INC were 
used. These animals were bred in a breeding chamber set to temperature 23±3°C. humidity 55±10% and fed on limited 
IT" rl ?- ' '.f ' °^ ' ^'"^ N'hon-Nosan Kogyo K.K.). They were allowed free access to tap 

water. lnstillat.on: Using a micropipet, each test drug (100 ^1) was instilled into the right eye of each animal 8 times at 
one hour intervals. Into the left eye was instilled a base in the same manner. Observation: anterior segment of the eye 
was macroscopically observed before instillation and 30 min after 2nd. 4th. 6th and 8th administrati«.s. according to 

1 P77^^«o ^°avnr?'"!?J '^^'P"' '^^^ ' ^^^'"^"^ ^""^^^ Genda/- no Rinshou 

mi -,/, -ri ^' u ■ ^ observed before instillation and after 8th administration. 

[0122] The results of macroscopic observation of the anterior segment of the eye upon administration of Compound 

♦tn'^^^°*^ . ^ '^^^ macroscopic observation of the anterior segment of the eye upon administra- 
tion of Compound C are shown in Table 3. » / K auimiiaud 



40 



45 



SO 



55 
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Table 1. Macroscopic criteria for ocular lesions in rabbits 



10 



15 



20 



25 



30 



35 



40 



45 



CojTiea B) 

A. Degree of opacity 

• Ho opaciliy (normal) 0 
' Scattered or diffuse areas, details 

of iris clearly visible 1 
' Easily discernible translucent 
areas, details of iris slightly 
obscured 2 

• Opalesceot areas, no details of 
Iris visible, size of pupil barely 
discernible 3 

• Opaque/ iris invisible 4 

B. Area of opacity 

' One quarter (or less) but not zero 1 

• Greater than one quarter but less 
than half 2 

• Greater than half but less than 

three quartars 3 

• Greater than three quarters, t2p 

to whole area 4 

Iris 
Values 

- Morm&l . 0 

• Folds above norxaal congestion, 
swelling circuiiicomeal injection 
(any or all of these or any 
ccnbinatxon) , iris reacts to light 
(sluggish reaction Is positive) 1 

• No reaction to light/ hsnorrhage, 
gross destzuctlon (any or all or 
these) 2 

Conjunctiva 

A. Redness of palpebral conjunctiva 

• No injection 0 
' Mucosa tinged very slightly with 

red, a slight vasodilation in the 
palpebral edge 0.5 

- Obvious injection above nonaal, 
mucosa tinged more definitely 

with red/ prominent swelling 1 

• Mucosa tinged very markedly 
with red, slightly indistinct 
peripheral vessels 2 

• Diffuse beefy red {more severe 

than 2) 3 



Edema of palpebral conjunctiva 

* No sMlling . 0 

0 * Slight edffiaatous tendency 0.5 

- Swelling above normal 1 

1 - Obvious swelling with partial 
eversion of lids 2 

* Swelling with lids about half 

2 closed 3 

- Swelling with lids abcnit half 
closed to ocnpletely closed 4 



C) Redness of bulbar conjunctiva 

- No injection 0 

• Slight vasodilatation of circum- 
comeal vessels 0.5 

• More prcwi nent vasodilation 1 
' Marked vasodilation of vessels 

coursing toward the palpebral 

edge or the vessels tinged 

markedly red 2 

D. Nictitating membrane 

- No injection 0 

• Tendency toward vasodilation 

and edema 0,5 

• More prominent vasodilation, the 
palpebral edge tinged with red 1 

• Very marked vaeodilation, the 
whole nictitating membrane 

tinged with red 2 

E) Discharge 

• No discharge 0 
' Any aisETunt different from 

normal (does not include small 

amounts observed in inner 

canthus ) 1 

• Discharge with moistsning of the 
lids and hair just adjacent to lids 2 

' Discharge with moistening of the 
lids and hair, and considerable 
are around the eye 3 
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Table 2 



Scores of ocular lesions in rabbits administered with compound A (mean of three eves) 









unng ocuiar lesions 


Instillation 










Before 


2nd 


4th 


6th 


8th 




0 12 S% 

\J, l^sj Jo 




Degree 


0 


0 


0 


0 


0 


10 






Area 


0 


0 


0 


0 


0 






II lO wUI ljUl ll,«lf Vet 


Values 


0 


0 


0 


0 


0 








Palpebral redness 


0 


0.17 


0 


0.33 


0.33 


IS 






Palpebral edema 


0 


0 


0 


0.33 


0.50 J 








Bulbar redness 


0 


0.33 


0.33 


0.33 


0.33 








Nictitating membrane 


0 


0 


0 


0 


0.17 








Discharge 


0 


0 


0.17 


0.50 


0 


20 








0 


0.50 


0.50 


1.99 


1.33 




0.25% 




Degree 


0 


0 


0 


0 


0 








Aroo 


0 


0 




0 


0 


25 




Iris Coniunntiva 


Values 


0 


0 


0 


0 


0 








Palpebral redness 


0 


0.17 


0 


0.33 


0.33 








Palpebral edema 


0 1 


0 


0 


0.17 


0 








Bulbar redness 


0 


0.50 


0.50 


0.50 


0.83 


30 






Nictitating membrane 


0 


0.17 


0.50 


0.50 


0.50 








L/iscnarge 


0 


0 


0.17 


0.50 


0 






TotsI scoro 




0 


0.84 


1.00 


1.50 


1.66 j 


35 


0.5% 


Cornea 


Degree 


0 


0 


0 


0 


0 










0 1 


rt 1 
1 


0 


0 


0 






Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 


40 






Palpebral redness 


0 


0.17 


0.17 


0.67 


0.67 






Palpebral edema 


0 


0.17 


0.17 


0.83 


0.67 








Bulbar redness 


0.17 


0.50 


0.50 


0.50 


0.83 








Nictitating membrane 


0 


0 


0.33 


0.50 


0.67 


45 






Discharge 


0 


0 


0.33 


2.67 


1.17 






Total score 




0.17 


0.49 


1.50 


5.17 


4.01 



50 



55 



DOCID: <EP 1034793A1J_> 



23 



EP 1 034 793 A1 

Table 2 (continued) 



10 



IS 



Scores of ocular lesions in rabbits administered with compound A (mean of three eyes) 




Item for scoring ocular lesions 


Instillation 








Before 


2nd 


4th 


6th 


8th 


1,0% 


Cornea 


Degree 


0 


0 


p 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0.17 


0.50 


0.50 


0.83 


2.17 






Palpebral edema 


0 


0.67 


0.67 


1.33 


3.00 






Bulbar redness 


0 


0.50 


0.50 


1.17 


1.50 






Nictitating membrane 


0 


0.17 


0.50 


0.67 


1.67 






Discharge 


0 


0.33 


0.67 


1.67 


2.33 




Total score 




0.17 


2.17 


2.84 


5.67 


10.67 



20 



Table 3 



25 



Scores of ocular lesions in rabbits administered with compound C (mean of three eyes) 





Item for scoring ocular lesions 


Instillation 








Before 


2nd 


4th 


6th 


8th 


0.125% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness . 


0 


0 


0 


0.17 


0.33 






Palpebral edema 


0 


0 


0 


0.17 


0.33 






Bulbar redness 


0 


0 


0.50 


0.17 


0.50 






Nictitating membrane 


0 


0 


0.33 


0.33 


0.50 






Discharge 


0 


0 


0.17 


0.50 


0 




Total score 




.0 


0 


0.83 


0-84 


1.66 


0.25% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0 


0 


0.33 


0.33 


0 






Palpebral edema 


0 


0 


0 


0.17 


0 






Bulbar redness . 


0 


0.33 


0.33 


0.50 


0.67 






Nictitating membrane 


0 


0.33 


0.50 


0.33 


1.33 






Discharge 


0 


0 


0 


0.67 


1.00 




Total score 




0 


0.66 


1.50 


2.83 


. 3.00 
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35 



40 



45 
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[0123] 



Industrial Applicability 



45 



SO 



55 



hypertension acute anS^^fo ^"^'^ S'^^^coma. normal pressure qlJuSm^ h °' various types 

anism glaucoma IS niJ '" closer gfauima^l. hypersecretion glaucoma, ocular 

.^ri=iSr--=— ^^^^ 
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Claims 

1 . An agent for the prophylaxis and treatment of glaucoma, which comprises a compound having a Rho kinase inhib- 
itory activity. 

2 The agent for the prophylaxis and treatment of glaucoma of ciairn 1. wherein the compound having a Rho kinase 
inhibitory activity is an amide compound of the following formula (I) 

O Rb 

II I » (I) 



wherein 

is a group of the formula 



20 



25 



35 



40 



45 



SO 



55 



r2 



K A 




(a) 



R^ 




(b) or 



30 A' , 



r' 



on the ring, or a group of the formula 




nr' 



R* 



(d) 



Sd r' in combination show a group forming a heterocycle optionally havng. .n the ring, oxygen 
atom sulfur atom or optionally substituted nitrogen atom, » c,.he«tii«»nt 

S h^roaen alkyi or cycloalkyl. cycloalkylalkyl. phenyl or aralkyi, which optionally has a substituent 
on tS or R arS RMn combination form, together with the adjacent nitrogen atom, a groc^ form- 
ing a hZcSycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
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nitrogen atom, 

Is hydrogen or alkyi, 

R^and are the same or different and each is hydrogen, alkyl. aralkyl. halogen, nitro. amino, alkylamino. 

acylamino, hydroxy, alkoxy, aralkyloxy, cyano, acyl, mercapto, alkylthio. aralkylthio. carboxy. alkoxy- 

carbonyl, carbamoyl, alkylcart^amoyl or azide, and 
A is a group of the formula 



10 



15 




(e) 



wherein and ^ are the same or different and each is hydrogen, alkyl, haloalkyi, aralkyl. hydroxy- 
alkyl. carboxy or alkoxycarbonyl, or R^^ and R^^ show a group which forms cycloalkyi in combination 
and I. m and n are each 0 or an integer of 1 -3, 
20 In the formula (c), 

L is hydrogen, alkyl, aminoalkyi, mono- or dialkylaminoalkyl. tetrahydrofurfuryl, carbamoylalkyl. 

phthalimidoaikyi, amidino or a group of the formula 

25 O 

II 

C (f) 

30 



o — w — (g) 



35 Q^^ 




40 



45 



SO 




(h) or 




(i) 



wherein B is hydrogen, alkyl. alkoxy. aralkyl, aralkyloxy, aminoalkyi. hydroxyalkyl. alkanoyloxyalkyl. 
alkoxycarbonylalkyi, a-aminobenzyl. furyl, pyridyl. phenyl, phenylamino, styryl or imidazopyridyl. 
is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl. 
55 W is alkylene. 

q2 is hydrogen, halogen, hydroxy or aralkyloxy. 
X is alkylene, 

is hydrogen, halogen, hydroxy, alkoxy. nitro. amino. 2.3-dihydrofuryl or 5-methyl-3-oxo-2.3,4,5-tet- 
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rahyd ropy r idazi n -6-y I ; 

and Y is a single bond, alkylene or alkenylene. and in the formula (C). 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. aikoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonyioxy; 
5 Rb is a hydrogen, an alkyl. an aralkyl. an aminoalkyi or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

10 3. The agent for the prophylaxis and treatment of glaucoma of claim 1 or claim 2, wherein the compound having a Rho 
kinase inhbitory activity is an aide compound of the following formula (!') 



O Rb 

Ra' I — i :Rc (!•) 



20 

wherein 

Ra' is a group of the formula wherein 



25 




(a-) or 



35 




40 



B' is hydrogen, alkyl, or cycloalkyi, cycloalkylalkyi, phenyl or aralkyl, which optionally has a substituent 

on the ring, 

is hydrogen, alkyl, or cycloalkyl. cycloalkylalkyi, phenyl or aralkyl. which optionally has a sutDstituent 
45 on the ring, or R ' and in combination form,, together with the adjacent nitrogen atom, a group form- 

ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 
R2 is hydrogen or alkyl, 

R^ and R"^ are the same or different and each is hydrogen, alkyl. aralkyl, halogen, nitro, amino, alkylamino, 
so acylamino, hydroxy, alkoxy, aralkyloxy. cyano, acyl. mercapto, alkylthio, aralkylthio, carboxy. alkoxy- 

carbonyl, carbamoyl, alkylcarbamoyi or azide, and 
A is a group of the formula 



55 
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I 



75 



^0 



35 



40 



45 



aod,„.^„„,each0orani„,e"e,oM.3 ^ '-"^ '"™ =y«oSKyl In iSton 



O Rb 



(I) 



Wherein 

is a group of the formula 



so 



55 
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r2 



(a) 




(b) or 



IV 



(=) 



Z'cTJS. r=5U. c^oai^aM, ^ o, ..M. ^ op«^* has a 
on the ring, or a group of the formula 




nitrogen atom. 

is hydrogen or alkyl. ,Hrr.n«n aikvl aralkvl halogen, nitro. amino, alkylamino. 

caitjonyl. carbamoyl, alkylcarbamoyi or azide. and 
is a group of the formula 




(e) 



and I. m and n are each 0 or an integer of 1 -3. 
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10 



IS 



20 



25 



30 



in the formula (c), 

is hydrogen, alkyi, aminoalkyl. mono- or dialkylaminoalkyl. tetrahydrofurfuryl. carbamoylalkyl. 
phthalimrdoalkyi, amidino or a group of the formula 



O 
II 

c — (f) 




// — o — w — (g) 



C — X— (h) or 




(i) 



wherein B is hydrogen, alkyi, alkoxy, aralkyi, aralkyloxy. aminoalkyl, hydroxyalkyl. alkanoyloxyalkyl. 
alkoxycarbonylalkyi, a-aminobenzyl, furyl, pyridyl, phenyl, phenylamino. styryl or imidazopyridyl. 
Q"" is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl. 
Wisalkylene, 

is hydrogen, halogen, hydroxy aralkyloxy. 
"^0 . Xisalkylene, 

is hydrogen, halogen, hydroxy, alkoxy. nitro. amino, 2,3-dihydrofuryl or S-methyl-S-oxo-a.S.A.S-tet- 
rahydropyridazin-e-yl; 

and Y is a single bond, alkylene or alkenylene, and in the formula (c), 

a broken line is a single bond or a double bond, and 
^ 's hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbanyloxy; 

'S a hydrogen, an alkyI, ah aralkyi, an aminoalkyl or a mono- or dialkylaminoalkyl; and 
Rc is an optionally substituted heterocycle containing nitrogen, 



so 



an isomer thereof and/or a pharmaceutlcally acceptable acid addition salt thereof. 

The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7 or claim 8. wherein the 
compound having a Rho kinase inhibitory activity is an amide compound of the following formula (I ') 
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Rb 



N 



Rc. 



(!•) 



10 wherein 

Ra ' IS a group of the formula 



15 



20 



25 




(a') or 



(b* ) 



30 wherein 

R' is hydrogen, alkyl. or cycloalkyi, cycloalkylalkyi. phenyl or aralkyi, which optionally has a substituent 

on the ring. 

is hydrogen, alkyl, or cycloalkyi. cycloalkylalkyi. phenyl or aralkyi. which optionally has a substituent 
on the ring, or R ' and R'' in combination form, together with the adjacent nitrogen atom, a group form- 
35 ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 

nitrogen atom. 
R^ is hydrogen or alkyl, 

R^ and R"* are the same or different and each is hydrogen, alkyl, aralkyi, halogen, nitre, amino, alkylamino, 
acylamino, hydroxy, alkoxy, aralkyloxy, cyano, acyl, mercapto. alkylthio, aralkylthio, carboxy, alkoxy- 
40 cart)onyl, carbamoyl, alkylcartsamoyl or azide, and 

A is a group Of the formula 



r1» 

I 

I 

r" 

50 

wherein R''^ and ^ are the same or different and each Is hydrogen, alkyl, haloalkyl. aralkyi. hydroxy- 
alkyl. carboxy or alkoxycarbonyl. or R"*^ and R'^"' show a group which forms cycloalkyi in combination 
and I. m and n are each 0 or an integer of 1-3. 
Rb is a hydrogen, an alkyl. an aralkyi. an aminoalkyi or a mono- or dialkylaminoalkyi; and 

55 Rc is an optionally substituted heterocycle containing nitrogen. 

^ an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 
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10. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7. wherein the compound 
having a Rho kinase inhibitory activity is {+)-trans-4-(1-aminoethyl).1.(4-pyridylcarbamoyl)cyclohexane, (+)-trans- 
N-(1 H-pyrrolo[2,3-b]pyridin-4-yl).4-(1 -aminoethyl)cyclohexanecarboxamide. (R)-{+)-N-(4-pyridyl)-4-(l -aminoe- 
thyObenzamide. (R)-(+)-N-(1H-pyrrolo[2.3-b]pyridin-4-yl).4-(1-aminoethyl)benzamide and/or a pharmaceutically 

5 acceptable acid addition salt thereof. 

11. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7, which is for administra- 
tion to local site in the eye. 

10 1 2. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 1 1 . which is in the form of 
an eye drop. 

13. A method of the prophylaxis and treatment of glaucoma, which comprises administering an effective amount of a 
compound having a Rho kinase inhibitory activity to a patient. 

75 

1 4. The method of the prophylaxis and treatment of glaucoma of claim 1 3. wherein the compound having a Rho kinase 
inhibitory activity is an amide compound of the following formula (1) 




r5 



SO 



55 



Ax 



in the formulas (a) and (b). 

is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 
on the ring, or a group of the formula 
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Wherein is hydrogen, alkyi or formula: -NR^NR^ wherein R® and R® are the same or different and 
ro each is hydrogen, alkyI, aralkyi or phenyl, R^ is hydrogen, alkyI, aralkyi, phenyl, nitro or cyano. or R® 

and R"^ in combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom, 
R** is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyi, phenyl or aralkyi. which optionally has a substituent 

on the ring, or R and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
's ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 
R^ is hydrogen or alkyl, 

R^ and R"* are the same or different and each is hydrogen, alkyl, aralkyi, halogen, nitro. amino, alkylamino, 
acylamino, hydroxy, alkoxy, araikyloxy, cyano, acyl, mercapto. alkylthio. aralkylthio, carboxy, alkoxy- 
20 carbonyl, carbamoyl, alkylcarbamoyi or azide. and 

A is a group of the formula 



25 



30 




(e) 



wherein R"*^ and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyl. aralkyi. hydroxy- 
alkyl, carboxy or alkoxycarbonyl, or R"*^ and R^^ show a group which forms cycloalkyl in combination 
and 1. m and n are each 0 or an integer of 1-3, 
in the formula (c). 

35 L is hydrogen, alkyl, aminoalkyi, mono- or dialkylaminoalkyl. tetrahydrofurfuryl. carbamoylalkyl. 

phthalimldoalkyi, amidino or a group of the formula 



40 



45 



o 

II 

B C (f> 



o — w — (g) 




so 
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0=^ 



O 

II 

^ /J C X (h) or 





(i) 



wherein B is hydrogen, alkyi, alkoxy. aralkyl. aralkyloxy. aminoalkyi, hydroxyalkyl. alkanoyloxyalkyi, 
alkoxycarbonylalkyl. a-aminobenzyl, furyl. pyridyl, phenyl, phenylamino. styryl or imidazopyridyl. 
Q is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl, 
W is atkylene, 

is hydrogen, halogen, hydroxy or aralkyloxy. 
Xisalkylene. 

is hydrogen, halogen, hydroxy, alkoxy. nitro. amino. 2,3-dihydrofuryl or 5-methyl-3-oxo-2.3.4.5-tet- 
rahydropyridazin-e-yl: 

and Y is a single bond, alkylene or alkenylene, and in the formula (c), 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy. alkanoyloxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyl. an aralkyl. an aminoalkyi or a mono- or dialkylaminoalkyi: and- 

Rc is an optionally substituted heterocycle containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

15. The method of the prophylaxis and treatment of glaucoma of claim 13 or claim 14. wherein the compound having 
a Rho kinase inhibitory activity is an amide compound of the following formula (I*) 

O Rb 

Ra* c N Rc (!• ) 

wherein 

Ra ' is a group of the formula 
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r2 



R 

r1- 




N — A— ( >— (a*) or 




(b') 



wherein 

R' is hydrogen, alkyi, or cycloalkyi, cycloatkylalky), phenyl or aralkyi, which optionally has a substttuent 

20 on the ring. 

is hydrogen, alkyl, or cycloalkyi, cycloalkylalkyi, phenyl or aralkyi. which optionally has a substituent 
on the ring, or R ' and In combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, In the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 
25 R^ is hydrogen or alkyl, 

R^and R^ are the same or different and each is hydrogen, alkyl. aralkyi. halogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy, aralkyloxy. cyano. acyl. mercapto, alkylthio, aralkylthio. carboxy. alkoxy- 
carbonyl, carbamoyl, alkylcarbamoyi or azide. and 
A is a group of the formula 



Rio 



I 

(CH2)i(C).(CH2). (e) 



r" 



wherein R''^ and R"" ^ are the same or different and each is hydrogen, alkyl, haloalkyi, aralkyi, hydroxy- 
alkyl, carboxy or alkoxycarbonyl. or and R"*^ show a group which forms cycloalkyi in combination 
and I, m and n are each 0 or an Integer of 1-3, 
Rb is a hydrogen, an alkyl, an aralkyi. an aminoalkyi or a mono- ordialkylaminoalkyl; and 

45 Rc is an optionally substituted heterocycle containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

1 6. The method of the prophylaxis and treatment of glaucoma of claim 1 3, wherein the compound having a Rho kinase 
so inhibitory activity is (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane, (+)-trans-N-(1 H-pyrrolo[2.3- 

blpy^idin-4•yl)-4-(1-aminoethyl)cyclohexanecarboxam^de, (R)-(+)-N-(4-pyridyl)-4-{1-aminoethyl)ben2amide. (R)- 
(+)-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide and/or a pharmaceutically acceptable acid addi- 
tion salt thereof. 

55 17- The method of the prophylaxis and treatment of glaucoma of claim 13. wherein the administration to a patient is 
that to a local site in the eye. 

18. The method of the prophylaxis and treatment of glaucoma of claim 17, wherein the administration to a patient is by 
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19. Use of a compound having a Rho kinase inhibitory activity for the production of an agent for the prophylaxis and 
treatment of glaucoma. 

5 

20. The use of claim 19. wherein the compound having a Rho kinase inhibitory activity is an amide compound of the 
following formula (I) 




wherein 

Ra is a group of the formula 

20 



25 





(b) or 



40 




in the formulas (a) and (b), 

is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substltuent 
on the ring, or a group of the formula 



45 



so 




wherein R^ is hydrogen, alkyl or formula : -NR^NR^ wherein R^ and R^ are the same or different and 
each is hydrogen, alkyl. aralkyl or phenyl, R^ is hydrogen, alkyl. aralkyl. phenyl, nitro or cyano. or R^ 
and R in combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom, 

is hydrogen, alkyl, or cycloalkyl. cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 
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on the ring, or R and in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom. 

R^ is hydrogen or alkyl, 

5 R^andR"* are the same or different and each is hydrogen, alkyl. aralkyl, halogen, nitro. amino, alkylamino, 

acylamino. hydroxy, alkoxy, aralkyloxy, cyano, acyl. mercapto. alkylthio, aralkylthio. carboxy. alkoxy- 
cartxjnyl. carbamoyl, alkylcarbamoyi or azide, and 

A is a group of the formula 

I 

(CH2)i{C),(CH2)^ (e) 



wherein R''° and R"" ^ are the same or different and each is hydrogen, alkyl, haloalkyi, aralkyi, hydroxy- 
alkyl. carboxy or alkoxycarbonyl. or R^^ and R^^ show a group which forms cycloalkyi in combination 
20 and I. m and n are each 0 or an integer of 1-3, 

in the formula (c), 

L is hydrogen, alkyl, aminoalkyl. mono- or dialkylaminoalkyi, tetrahydrofurfuryl. carbamoylalkyl. 

phthalimidoalkyl. amidino or a group of the formula 

25 

O 
II 

B C (f) 



30 




wherein B is hydrogen, alkyl, alkoxy, aralkyi. aralkyloxy. aminoalkyl. hydroxyalkyl. alkanoyloxyalkyi, 
55 alkoxycarbonylalkyl. a-aminobenzyl. furyl. pyridyl, phenyl, phenylamino. styryl or imidazopyridyl, 

is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl. 
W is alkylene. 

is hydrogen, halogen, hydroxy or aralkyloxy, 



38 



JSOOCID: <EP 1034793A1_L> 



10 



15 



20 



25 



30 



35 



40 



45 



EP 1 034 793 A1 

X is alkylene. 

Q^is hydrogen, halogen, hydroxy, alkoxy. nitro. amino, 2.3-dihydrofuryl or 5-methyl-3-oxo-2,3.4.5-tetr 
rahydropyridazin-6-yl ; 

and Y is a single bond, alkylene or alkenylene. and in the formula (c), 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy. alkanoyloxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyl. an aralkyi, an aminoalkyi or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocycle containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

21 . The use of claim 1 9 or claim 20\ wherein the compound having a Rho kinase is an amide compound of the followina 
formula (I) 

O Rb 

»• « I 

Ra' Q H Rc (I*) 



wherein 

Ra ' is a group of the formula 



r2 




^i^N— A— < • (a') or 



R^ 




wherein 

R' is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyl. phenyl or aralkyi. which optionally has a substituent 

on the ring, 

R^ is hydrogen, alkyl. or cycloalkyl, cycloalkylalkyl. phenyl or aralkyi, which optionally has a substituent 

on the ring, or R* and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom. 
R2 is hydrogen or alkyl, 

50 r3 and R^ are the same or different and each is hydrogen, alkyl. aralkyi. halogen, nitro. amino, alkylamino. 

acylamino. hydroxy, alkoxy. aralkyloxy. cyano. acyl. mercapto. alkylthio. aralkylthio. carboxy. alkoxy- 
carbonyl. carbamoyl, alkylcarbamoyi or azide. and 
A is a group of the formula 
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I 
I 

10 

wherein R"**^ and are the same or different and each is hydrogen, alkyl. haloalkyl. aralkyi, hydroxy- 
alkyJ, carboxy or alkoxycaibonyl. or R^^ and R^^ show a group which forms cycloalkyi in combination 
and I. m and n are each 0 or an integer of 1-3. 
Rb is a hydrogen, an alkyl. an aralkyi, an aminoalkyi or a mono- or dialkylaminoalkyi; and 

15 Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutical I y acceptable acid addition salt thereof. 

22. The use of claim 19, wherein the compound having a Rho kinase inhibitory activity is (+)-trans-4-(1-aminoethyI)-1- 
20 {4-pyridylcarbamoyl)cyclohexane, {+)-trans>N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarbox- 

amide, (R)-(+)-N-(4-pyridyI)-4-(1-aminoethyl)benzamide, (R)-(+)-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoe- 
thyl)benzamide and/or a pharmaceutically acceptable acid addition salt thereof. 

23. The use of claim 1 9. wherein the agent for the prophylaxis and treatment of glaucoma is for administration to a focal 
25 site In the eye. 

24. The use of claim 23, wherein the agent for the prophylaxis and treatment of glaucoma is in the form of an eye drop. 

25. A commercial package comprising a pharmaceutical composition for the prophylaxis and treatment of glaucoma of 
30 any of claim 7 to claim 12, and a written matter associated therewith, the written matter stating that the pharmaceu- 
tical composition can or should be used for the prophylaxis and treatment of glaucoma. 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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